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ABSTRACT 
Electrical and electronic equipment has infiltrated into every aspect of our lives, and 
created great waste problems. These problems have become popularized as electronic 
waste (e-waste) and received increasing attention both from the public and the govern-
ment. This thesis concentrates on three different aspects of these problems: the definition 
of e-waste, the pattern of the global trade of e-waste, and China‘s e-waste problems and 
solutions. 
Many countries‘ government documents related to e-waste have provided their own 
definitions of e-waste, but these definitions vary. This variety in e-waste definitions can 
bring significant problems (Khetriwal et al., 2011; Cantin and Bury, 2012; Milovantseva 
and Fitzpatrick, 2015). However, only a few researchers have focused on this area, and 
none of these studies have considered e-waste definitions other than the ones from the EU 
Directive and American states. This study collects formal e-waste definitions from coun-
tries all over the world, published in English or Chinese, and finds their differences main-
ly lay in two areas: 1) the approaches to defining their covered equipment; and 2) how the 
covered equipment becomes waste. The influences of these differences are that they de-
termine a different overall nature of the e-waste issue in the jurisdiction where given reg-
ulations apply. Different definitions of e-waste lead to different e-waste volumes and 
compositions, different responsible parties, and different possible solutions. The differ-
ences show that e-waste has no natural definition, and that the e-waste problem is an in-
determinate problem (Wynne, 1987). 
Multiple e-waste problems have been caused by the international transfer of e-waste 
(BAN, 2002; Greenpeace International, 2005; Greenpeace, 2008; BAN, 2016). The se-
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cond part of this research examines data from the United Nations COMTRADE database 
using a proxy method and analyzes the temporal pattern of the global trade of e-waste. 
This analysis results in three main findings: 1) the total international trade volume of at 
least certain types of e-waste has grown remarkably in the last 20 years, in which the 
summation of several of the biggest trade transactions account for the bulk of the total 
trade; 2) between 1996 and 2015, more than 80% of the international trade of e-waste 
measured by the COMTRADE data was intra-regional trade; and 3) the results of the 
trade data analysis can tell different stories when different categorization schemes for 
‗developing‘ and ‗developed‘ countries are used to classify the trade data. Under the Ba-
sel Convention categorization scheme, the amount of the transfer of e-waste from devel-
oped countries to developing countries is very small, while under the World Trade Or-
ganization scheme (WTO), the volume of this type of trade is big and growing. These 
findings point to a broader problem than the specifics of either the Basel Convention or 
the WTO. It means not only the category of e-waste but also the categorization defined 
by the countries generate a fundamentally indeterminate waste management problem 
(more generally, see Wynne, 1987). 
China has been famous as a global e-waste recipient with a terribly destroyed envi-
ronment (Puckett and Byster, 2002; Tong and Wang 2004; Schwarzer et al., 2005; On-
gondo, Willianms, and Cherrett, 2011; CNN, 2013), the second largest e-waste generator 
(Wei and Liu, 2012; StEP, n.d.), and the largest producer and consumer of electronic ap-
pliances in the world (Chi et al., 2011). The third part of this thesis will comprehensively 
analyze the situation of China‘s e-waste problems and the effectiveness of China‘s policy 
solutions. This research finds that the volumes of e-waste generated inside China and e-
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waste already smuggled into China are both large and neither issue should be ignored by 
police makers. However, the Chinese government treats domestic e-waste and smuggled 
e-waste in completely different ways. For the domestic e-waste, China has successfully 
built a regulation system to control it. If collected under this system, China‘s formal e-
waste disposal industry has the ability to dispose of more than 90% of its domestic e-
waste. Even though problems still exist with this system (e.g., collection remains a prob-
lem), the conclusion can still be drawn that the Chinese government has put great efforts 
into trying to control its domestic e-waste problem. Meanwhile, the e-waste already 
smuggled into China remains largely uncontrolled. China‘s policy approach toward its e-
waste importation is a trade ban. This ban policy has not been replaced for nearly ten 
years and it appears to be not working well. This finding is supported by evidence com-
ing from different sources. Every piece of e-waste already smuggled into China will end 
up in the informal e-waste disposal industry. The Chinese public as well as their govern-
ment will still have to suffer environmental problems brought by this industry. The Chi-
nese government still needs to take more actions to enforce domestic environmental laws 
that cover issues of environmental quality raised by the processing of e-waste already 
smuggled into the country. 
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CHAPTER  1.      INTRODUCTION 
 Background 1.1    
Electrical and electronic equipment has infiltrated into every aspect of our lives, and created 
substantial waste problems. These problems have become popularized as electronic waste (e-
waste) and received increasing attention for the following three reasons. First, e-waste poses a 
great challenge because of its fast growing size. The total amount of e-waste is experiencing ex-
ponential growth with a rate three times faster than other solid wastes (Schwarzer, 2005; On-
gondo, Willianms, and Cherrett, 2011). This growth is accelerated by two factors. On one hand, 
many electrical and electronic equipment companies upgrade their products frequently. For ex-
ample, Apple upgrades its iPhone product every one or two years. On the other hand, the 
lifespans of these products are declining by design. For instance, in 2005, the lifespan of com-
puter‘s central processing units was two years, about half of its lifetime in 1997 (Babu, Parande, 
and Basha, 2007).  
A second issue behind the public concern over e-waste arises due to the fact that most types 
of e-waste contain hazardous substances. They can cause public health crises and serious envi-
ronmental problems unless the equipment is being disposed of properly. If processed improperly, 
such as being burned or melted with acid (Fu et al., 2008), these hazardous substances will leak 
out, attach to media, such as dust, food or water, and threaten the health of individuals exposed 
to them (Grant et al., 2013). The chemical classification of e-waste components, sources and 
routes of exposure are shown in Table 1.1. 
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Table 1.1 Chemical classification of e-waste components, sources and routes of exposure (Grant 
et al., 2013) 
 
Component of electrical and electronic 
equipment  
Ecological source of expo-
sure  
Route of exposure  
Persistent organic pollutants  
   
Brominated flame retardants 
Polybrominated diphenyl ethers  
Fire retardants for electronic equipment  
Air, dust, food, water, and 
soil  
Ingestion, inhalation, and 
transplacental  
Polychlorinated biphenyls  
Dielectric fluids, lubricants and coolants 
in generators, capacitors and transform-
ers, fl uorescent lighting, ceiling fans, 
dishwashers, and electric motors  
Air, dust, soil, and food (bio-
accumulative in fish and 
seafood)  
Ingestion, inhalation or der-
mal contact, and transplacen-
tal  
Dioxins  
   
Polychlorinated dibenzodioxins 
and dibenzofurans  
Released as combustion byproduct  
Air, dust, soil, food, water, 
and vapour  
Ingestion, inhalation, dermal 
contact, and transplacental  
Dioxin-like polychlorinated 
biphenyls  
Released as a combustion byproduct but 
also found in dielectric fluids, lubricants 
and coolants in generators, capacitors and 
transformers, fl uorescent lighting, ceil-
ing fans, dishwashers, and electric motors  
Released as combustion 
byproduct, air, dust, soil, and 
food (bioaccumulative in fi 
sh and seafood)  
Ingestion, inhalation, and 
dermal absorption  
Perfluroalkyls  Fluoropolymers in electronics  
Water, food, soil, dust, and 
air  
Ingestion, dermal contact, 
inhalation, and transplacental  
Polyaromatic hydrocarbons  
   
Acenaphthene, acenaphthylene, 
anthracene, benz[a] anthracene, 
benzo[a]pyrene, ben-
zo[e]pyrene, ben-
zo[b]fluoranthene, ben-
zo[g,h,i]perylene, benzo[j] fl 
uoranthene, benzo[k]fl uoran-
thene, chrysene, 
dibenz[a,h]anthracene, fl 
uoranthene, fl uorene, in-
deno[1, 2, 3-c,d]pyrene, phe-
nanthrene, and pyrene  
Released as combustion byproduct  
Released as combustion 
byproduct, air, dust, soil, and 
food  
Ingestion, inhalation, and 
dermal contact  
Elements  
   
Lead  
Printed circuit boards, cathode ray tubes, 
light bulbs, televisions (1·5–2·0 kg per 
monitor), and batteries  
Air, dust, water, and soil  
Inhalation, ingestion, and 
dermal contact  
Chromium or hexavalent 
chromium  
Anticorrosion coatings, data tapes, and 
floppy disks  
Air, dust, water, and soil  Inhalation and ingestion  
Cadmium  
Switches, springs, connectors, printed 
circuit boards, batteries, infrared detec-
tors, semi-conductor chips, ink or toner 
photocopying machines, cathode ray 
tubes, and mobile phones  
Air, dust, soil, water, and 
food (especially rice and 
vegetables)  
Ingestion and inhalation  
Mercury  
Thermostats, sensors, monitors, cells, 
printed circuit boards, and cold cathode fl 
uorescent lamps (1–2 g per device)  
Air, vapour, water, soil, and 
food (bioaccumulative in fi 
sh)  
Inhalation, ingestion, and 
dermal contact  
Zinc  Cathode ray tubes, and metal coatings  Air, water, and soil  Ingestion and inhalation  
Nickel  Batteries  
Air, soil, water, and food 
(plants)  
Inhalation, ingestion, dermal 
contact, and transplacental  
Lithium  Batteries  
Air, soil, water, and food 
(plants)  
Inhalation, ingestion, and 
dermal contact  
Barium  Cathode ray tubes, and fluorescent lamps  Air, water, soil, and food  
Ingestion, inhalation and 
dermal contact  
Beryllium  
Power supply boxes, computers, x-ray 
machines, ceramic components of elec-
tronics  
Air, food, and water  
Inhalation, ingestion, and 
transplacental  
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Source: Grant et al., 2013 
Furthermore, the transportation of e-waste from developed countries to developing ones has 
brought extra environmental problems and attracted a huge amount of attention. In these devel-
oping countries, e-waste may be disposed of by simple methods like burning or acid melting, 
which will release hazardous substances directly into the environment. These hazardous sub-
stances have a relation with various physical illnesses like thyroid disorders, reproductive health 
problems, low lung function, growth disorders, and changes to cell functioning (Grant et al., 
2013). The health problems are mainly suffered by direct exposure, and people more vulnerable 
to these pollutants like pregnant women, infants and children (Grant et al., 2013; Han et al., 2011; 
Zheng et al. 2013; Guo et al., 2012). Less developed countries, such as India and China, suffer 
from these multiple problems brought by imported e-waste (BAN, 2002; Greenpeace Interna-
tional, 2005; Greenpeace, 2008), while rich countries get rid of their e-waste problems by a cost-
effective method: dumping them outside. In 2008, Greenpeace estimated that besides the uncol-
lected e-waste, around 25% of the EU‘s collected e-waste was exported (Greenpeace, 2008). Es-
timates on the amount of e-waste exported from the US vary and are in dispute. For example, the 
Basel Action Network (BAN) has long claimed that 50-80% of e-waste sent to US recyclers is 
exported to Asia, mostly to China (BAN 2002). More recently, the group has revised their esti-
mate down to 40% (BAN, 2016). 
 Central Research Questions  1.2    
This thesis is divided into three parts. Each part focuses on separate phenomena and will an-
swer its own research questions. The first part is about the differences of e-waste definitions 
from different sources, and will answer two research questions: what are the differences among 
these e-waste definitions? How do these differences of definition matter? The second part is 
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about the pattern of the global trade of e-waste and will answer two research questions: how has 
the pattern of global trade of e-waste changed over time? What characteristics of this pattern will 
be demonstrated under different country categorization methods? The third part is about China‘s 
e-waste problems and solutions, and will answer one research question: considering e-waste 
from importation and domestic generation, are the Chinese government‘s solutions focusing on 
its e-waste problems effective? 
 Literature Review 1.3    
1.3.1 The Definition of E-waste 
The significance of e-waste problems has received increasing attention both from the gen-
eral public and governments. Many countries‘ governments attempt to solve this problem with 
various measures. Documents such as laws, guidelines and acts are issued to reduce the envi-
ronmental effect of e-waste problems. Most of these documents have provided their own defini-
tions of e-waste, but these definitions vary.  
These differences in e-waste definitions can bring significant problems for controlling inter-
national trade of e-waste, managing domestic e-waste problems and conducting research on e-
waste issues. Milovantseva and Fitzpatrick (2015) analyzed nine different cases to identify the 
main factors that influence the transboundary reuse of e-waste, and the first influential element 
they found is the ―definitions, classification, operating procedures, and enforcement‖ (Mi-
lovantseva and Fitzpatrick, 2015, p.170) of e-waste. Khetriwal et al. (2011) found that interna-
tional trade processes, like requiring shipment licenses, could possibly take more time when trad-
ing partners are using different e-waste definitions. Cantin and Bury (2012) found that the re-
search focusing on comparing different countries‘ estimated volume of e-waste or e-waste man-
agement systems confronts problems of clarifying the scope of e-waste. 
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Even though the differences of e-waste definitions have brought a number of problems and 
many researchers have mentioned it as controversial (Borthakur and Singh, 2012; Cantin and 
Bury, 2012; Widmer et al., 2005), only a few studies really focus on this topic. Townsend (2011) 
attempts to summarize different definitions of waste electrical and electronic equipment (WEEE), 
but he only reviewed the e-waste definition from the EU Directive and American states, and 
most of his efforts are focused on analyzing the chemical contents contained by them. Khetriwal 
et al. (2011) have conducted research on e-waste definitions, provisions and agreements, but only 
countries who apply the EU Directive are compared.  
This study will attempt to collect formal e-waste definitions from countries all over the 
world, which are available in English or Chinese, investigate the differences among these defini-
tions, and analyze the influences they may have. 
1.3.2 The Pattern of the E-waste Global Trade  
As mentioned above, multiple e-waste problems have been caused by the international trans-
fer of e-waste. Due to the lack of accurate and authoritative data for this transfer, only a small 
number of studies focus on it. Most of these studies apply estimated data and are not able to fo-
cus on the temporal characteristics of this transboundary movement. Greenpeace (2008) estimat-
ed that, besides the uncollected e-waste, around 25% of the EU‘s collected e-waste is exported. 
Only a few researchers have examined trade data from authoritative sources. Lepawsky and 
McNabb (2010) mapped the international trade and e-waste using data from the COMTRADE 
database, and found that the international trade of e-waste is more likely to happen intra-
regionally and that besides the trade moving from developed countries to developing countries, 
the trade moving between developing countries is also substantial. While their research did not 
explore the temporal characteristics of e-waste global trade, Lepawsky‘s (2015) later work did. 
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That work shows the e-waste trade from developing to developed regions is growing with a trend 
that confounds the usual way the e-waste problem is presented as principally a concern about e-
waste flows from the developed world to the developing world.  
Since data supporting the analysis of illicit e-waste dumping is scarce, this research will ap-
ply the data from the COMTRADE database, and only focus on the international e-waste trade 
reported by governments. By analyzing these data, this study will examine how the pattern of the 
global trade of e-waste has changed over time, explore the characteristics of this pattern among 
different economic zones, and examine the different stories these trade data tell when different 
criteria for classifying developing and developed countries are applied. 
1.3.3 China’s E-waste Problems and Policy Solutions  
China has been famous as a global e-waste recipient with a terribly destroyed environment 
since the 1990s (Puckett and Byster, 2002; Tong and Wang 2004), and this problem has contin-
ued at least to the 2010s (Schwarzer et al., 2005; Ongondo, Willianms, and Cherrett, 2011; CNN, 
2013; BAN, 2016). In 2005, it was claimed that China received 90% of all the e-waste from the 
Asian recycling market (Basel Action Network et al., 2002) (see Figure 1.1). In 2013, a spokes-
person from Greenpeace claimed that 80% of e-waste from all over the world ended up in China 
(CNN, 2013). The Basel Action Network tracked the transfer of 205 used electronic devices, and 
found that 23.4% of the total ended in China: 37 of them ended in Hong Kong China, and 11 of 
them ended in Mainland China (BAN, 2016). Furthermore, e-waste informal disposal locations 
in China, like Guiyu and Taizhou, all suffered from hazardous pollutants and unhealthy envi-
ronments (Han et al., 2011; Zheng et al. 2013; Guo et al., 2012).  
In addition to being a primary destination for e-waste flows, China is also known as the se-
cond largest e-waste generator (Wei and Liu, 2012; StEP, n.d.) and the largest producer and con-
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sumer of electronic appliances in the world (Chi et al., 2011). In 2014, it generated 14% of e-
waste worldwide (StEP, n.d.). Therefore, in addition to problems brought by imported e-waste, 
environmental problems possibly caused by e-waste generated inside China have received in-
creasing attention (Chi et al., 2011). 
 
Figure 1.1 China received a large amount of e-waste oversea (Basel Action Network et al., 
2002). 
A large number of studies have focused on China‘s e-waste problems. Some of these re-
searchers exclusively concentrate on China‘s e-waste management system. They analyze China‘s 
e-waste policies, and then provide advice for further improvement of these polices. Yu et al. 
(2010) examined the e-waste management framework in China and proposed two policy recom-
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mendations for improving this framework in the future, such as the share of financial responsibil-
ity with different stakeholders and distribution of works between informal and formal sector. 
Chung and Zhang (2011) evaluated three major issues in China‘s e-waste regulation system: 
―take-back issues, controls on hazardous substances in WEEE [,] and the assurance of good envi-
ronmental management in WEEE plants‖ (p.2638), and found shortcomings in these issues. The 
shortcomings identified by Chung and Zhang (2011) include vaguely defined responsibility of 
the take-back system and inconsistent enforcement of policies. Zhang et al. (2015) reviewed the 
―process of WEEE recycling in China‖, and proposed ―an integrated recycling system‖ to in-
crease the recycling rate for WEEE (p.361). For Zhang et al. (2015) the new WEEE system 
should establish ―a reasonable and workable legal system‖ to optimize China‘s existing ―recy-
cling and technical systems‖ (p.370). Zeng et al. (2017) reviewed China‘s e-waste management 
system, and found that the ―economic incentives are key to the success of the new WEEE regula-
tions‖ (p.1082). 
Some of these researchers exclusively concentrate on estimating the volume of China‘s e-
waste. They apply different calculation methods to estimate the volume of one or more types of 
e-waste in China, and offer simple conclusions and recommendations. Liu, Tanaka, and Matsui 
(2006b) estimated the volume of TVs, refrigerators, washing machines, air conditioners and 
computers in Beijing, and analyzed their destination after their expected life-span. Liu, Xue and 
Huang (2016) applied a Gompertz model to estimate the volume of TVs, refrigerators, washing 
machines, air conditioners and computers in China, and provided suggestions for the geograph-
ical distribution of China‘s future e-waste disposal industry. Song et al. (2016) employed a com-
bination of standard method and Gompertz curve model to estimate the volume of the generation 
of abandoned printers. Zeng et al. (2016) used ―material flow analysis and the lifespan model‖ (p. 
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1347) to estimate and predict China‘s e-waste generation from 2010 to 2030, and drew a conclu-
sion that China will become the leading e-waste producer in the world in this time period.  
These two types of studies are both important for providing policy advice to the Chinese 
government, but the studies focusing on China‘s e-waste policy can easily lack enough support-
ive data, and the studies focusing on China‘s e-waste volume always need further analysis for 
detailed policy recommendations. Only a few researchers have successfully analyzed China‘s e-
waste volume and policy together. Lu et al. (2015) conducted research reviewing China‘s e-
waste sources and policies, and they try to provide policy recommendations based on their data 
analysis. However, they fail to analyze China‘s e-waste problem and policy comprehensively. 
This research will comprehensively analyze the situation of China‘s e-waste problems and the 
effectiveness of China‘s policy solutions.  
 Methodology Overview 1.4    
This thesis has three different research questions concerning the differences of the definition 
of e-waste, the pattern of e-waste global trading, and China‘s e-waste problem. To answer these 
questions, different research methods are applied. I discuss these different methods in the follow-
ing sections.  
1.4.1 The Definition of E-waste 
To investigate the differences of the definitions of e-waste, I collected legislative documents 
related to e-waste and passed by different territories. The list of the name of the documents as 
well as territories they belong to were found from the United Nation‘s (UN) Solve the E-waste 
Problem (StEP) initiative‘s e-waste world map (StEP, n.d.). All such documents in English or 
Chinese were collected from the StEP e-waste world map and analyzed. Most of these docu-
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ments come from federal level legislation, except for America and Canada. Neither of these two 
countries have federal level e-waste legislation, but several American states and Canadian prov-
inces have formulated their own regulations or programs related to e-waste. Therefore, the doc-
uments from America and Canada are state or provincial level legislation. 
Among these collected documents, some of them provided an explicit definition of e-waste, 
and 12 different types of e-waste definitions are found. Others do not have an explicit e-waste 
definition, but their contents do provide information related to one or more aspects of the mean-
ing of e-waste as it is being used in those documents. In chapter 2, a comparison is made be-
tween two aspects of these various meanings of e-waste: 1) the approaches to defining what 
equipment is covered by various legislation, and 2) the identification of how this covered equip-
ment becomes waste. 
1.4.2 The Pattern of the E-waste Global Trade  
A method of proxy data analysis is employed to study how the pattern of the global trade of 
e-waste has changed over time and the implications of this pattern. The waste and scrap of pri-
mary batteries, electric accumulators, spent primary batteries and spent electric accumulators 
(WPBs), whose HS 2002 code is 854810, and whose globally international trade data is stored in 
the UN‘s trade database COMTRADE, is chosen as the proxy of e-waste to analyze the pattern 
of its global trade.  
This method has its disadvantages. No proxy is perfect at covering the identities of all cate-
gories of e-waste, in part because definitions of e-waste vary. Also, the same statistical indicator 
may have different potential meanings in different countries. Moreover, the amount of illegal and 
unreported e-waste trading data is unknown. However, there are also advantages to using these 
proxy data from COMTRADE. The UN COMTRADE database is an authoritative source of 
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consistently defined data. The data for the WPBs category ensures that all the trading data re-
ported by different countries refer to a consistent statistical category, which offers an important 
advantage for research on the international trade of e-waste involving multiple countries. Moreo-
ver, WPBs are identified as e-waste under many international agreements and national laws. For 
example, the Basel Convention lists WPBs as e-waste specifically (Basel Convention, 1998). 
China also lists WPBs in its ‗Catalog of Prohibited Imports‘ (Environmental Protection Agency 
of the People‘s Republic of China et al., 2008).  
To explore the implications of patterns in the trade data, other means are also applied. Sec-
tion 3.4     divides all the countries in the world into seven economic zones based on categories 
used by the World Trade Organization (WTO): Africa, Asia-Pacific, Commonwealth of Inde-
pendent States (CIS), Europe, Middle East, North America, and South and Central America 
(World Trade Organization, 2015) to investigate the characteristics of different economic zones 
shown in the process of international e-waste trade.  
Section 3.5    then compares the results obtained from the COMTRADE data when two dif-
ferent developing versus developed country classification standards are used: the WTO schema 
(as in Section 3.4) and the Basel Convention‘s schema. The Basel Convention is one of the most 
influential international trade agreements focusing on preventing cross-border movement of haz-
ardous waste (Basel Convention, 2016). As one type of hazardous waste, WPBs‘ international 
trade is mainly constrained by the Basel Convention. The WTO has 164 members as of 29 July 
2016 (World Trade Organization, n.d.), and its classification criterion as well as WTO‘s pub-
lished reports using it will have great influence among its members. After the division, compari-
sons of the trading patterns using the same data set but different country classifications (based on 
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those of the Basel Convention versus those of the WTO) are made to further analyze different 
features demonstrated in the global e-waste trade.  
1.4.3 China’s E-waste Problems and Policy Solutions  
Reliance on proxy data (more details, see Section 1.4.2) is also used to analyze China‘s do-
mestic e-waste generation. The summation of wasted TVs, refrigerators, washing machines, air 
conditioners and microcomputers are chosen as the proxy. These five types of e-waste are chosen 
because that they are the main regulatory objectives of China‘s e-waste policies before 2015. The 
total amount of these five types of e-waste is analyzed using data published by China‘s federal 
government reports and estimated data from researchers. The evidence about the existence of 
China‘s imported e-waste is also provided in this chapter from the COMTRADE data, research 
reports, and news articles. A simple assumption method is used to determine the relative contri-
bution to volume of e-waste arising in China that comes from importation versus domestic gen-
eration.  
Finally, the legislation from the Chinese government is analyzed as China‘s solution to ad-
dressing its e-waste problems. China‘s provincial and lower level policies are made according to 
federal policy. Consequently, only federal legislation is analyzed in Chapter 4. The legislative 
control concerning this problem is analyzed from the point of view of policies concerning Chi-
na‘s domestic e-waste, policies banning the importation of e-waste, and policies concentrating on 
e-waste already smuggled into China. All the federal legal documents are analyzed in term of the 
effectiveness of these policies for addressing China‘s e-waste problems. This effectiveness is de-
termined by the policy structures and their consequences. 
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CHAPTER  2.      DEFINING E-WASTE 
 Introduction 2.1    
Many different terms are used when referring to e-waste. In these terms, different key words, 
like ‗waste‘, ‗end‘, or ‗unwanted‘ are applied. Even though these terms do not have exactly the 
same literal meaning, they are often used interchangeably in their corresponding documents. This 
phenomenon hints at an important point made by Wynne (1987) about the character of waste and 
especially hazardous waste. According to his point, waste has no natural definition and the mean-
ings given to wastes are indeterminate. The interchangeability of key words I found in these doc-
uments lead me to further develop Wynne‘s argument of indeterminacy, especially in relation to 
what I call the different routes the documents take to defining e-waste (e.g. through a measure of 
the voltage of electricity used in the product, or through the components of which the product is 
composed, or based on a device‘s screen size. For more details, see Section 2.3    ).   
In this chapter, I will analyze various definitions of e-waste to identify their differences and 
discuss the impact of these differences in determining the nature, solution, and influence of the e-
waste problem. These definitions come from legislation provided by different territories. I will 
compare the differences of these definitions based on the two components common to all defini-
tions of e-waste: 1) the approaches to defining their covered equipment; and 2) how this covered 
equipment is determined to become waste.  
 Collecting Information about Definitions of E-waste  2.2    
For this study, information about e-waste definitions was collected using the StEP E-waste 
World Map which gathers information about policies covering e-waste in various countries of 
the world (StEP, n.d.). For the purpose of this study, only definitions found in official legislative 
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documents were chosen. While the map in Figure 2.1 includes all countries, my research analyz-
es documents available in English and Chinese. 
 
  Figure 2.1 Countries and their basic situation of e-waste publications 
The countries in Figure 2.1 can be divided into three different types:  
1) Countries with published national e-waste legislation. Among these countries, 40 of them 
have provided explicit e-waste definitions in English or Chinese, from which seven differ-
ent types of e-waste definitions are collected. Some countries have not provided explicit e-
waste definitions, but the documents collected contain implicit definitions of the meaning 
of e-waste within them.  
2) Countries without published national e-waste legislation but with subnational e-waste leg-
islation. Neither America nor Canada has federal e-waste legislation policies, but several 
American states and Canadian provinces have formulated their own regulations or pro-
grams related to e-waste. Where such e-waste definitions from the states and provinces al-
so have great influence on their e-waste policies, these definitions are also collected for 
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further analysis. Five different types of e-waste definitions are collected from these states 
and provinces. Together with the seven types identified in countries with national legisla-
tion, a total of 12 different types of e-waste definitions are found. 
3) Countries without any legislation related to e-waste. 
After carefully looking at the documents related to e-waste from governments all over the 
world, 12 different types of e-waste definitions are collected for further analysis. Information 
related to one or more aspects of the e-waste definition are also collected from documents related 
to e-waste and without explicit e-waste definitions. 
 Differences between Different Definitions and Their Influences 2.3    
After examining the information from legislative documents all over the world, especially 
the 12 different types of explicit e-waste definitions, I find that they are different in two aspects: 
1) the approaches and restrictions in defining the equipment covered, and 2) the criteria for de-
termining when this equipment becomes waste. 
2.3.1 Diversity in Defining the Covered Equipment 
There are significant differences among e-waste definitions in terms of what equipment they 
cover. These differences lie both in the routes they use to define the covered equipment and the 
restrictions they set. This section will first investigate the various routes to defining the equip-
ment covered, and then analyze the different restrictions they set. Finally, I will analyze the ef-
fects this diversity of e-waste definitions might have for framing how the e-waste problem is 
managed.  
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2.3.1.1 Routes to Defining the Covered Equipment 
Among all the e-waste definitions, there are three routes to defining their covered equipment, 
either through reference to the energy used by the equipment, through a description of the com-
ponents of this equipment, or through a specific list of devices (e.g., TVs, air conditioners, or cell 
phones). In other words, despite there being 12 different types of e-waste definitions apparent in 
the documents I analyze, all of that variety comes down to only three different approaches to de-
fining their covered equipment: 1) defining the energy they use, 2) defining their components, or 
3) a list of specific products that will count as covered items. 
The first approach to defining the covered equipment is from a general description of the en-
ergy source of this equipment. Many countries apply this description without any limitation. For 
example, Singapore defines its covered equipment as ―anything powered by an electrical source‖ 
(Singapore National Environment Agency, 2016). India defines its covered equipment as 
―equipment which [is] dependent on electric currents or electro-magnetic fields to be fully func-
tional‖ (Ministry of Environment, Forests and Climate Change of India, 2016, p.3). South Korea 
defines its covered equipment as ―a machine/appliance (including parts thereto) functioning by 
electric currents or electromagnetic fields‖ (Korean Ministry of Environment, 2007b, p.5). 
Meanwhile, some countries and organizations apply this description with certain limitations. The 
EU defines its covered equipment as ―[depending] on electric currents or electromagnetic fields‖ 
that is ―designed for use with a voltage rating not exceeding 1 000 volts for alternating current 
and 1 500 volts for direct current‖ (DIRECTIVE 2012/19/EU, 2012, p.43). While each of these 
examples used different specific wording, they share the approach of using energy to define what 
counts as equipment to be covered in their meaning of e-waste. More importantly, one might no-
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tice how this approach can lead to a very wide meaning of e-waste that might include items that 
may not intuitively seem electronic (e.g., toasters, ovens, and toys). 
The second approach to defining the covered equipment is from their components. One def-
inition of this type is from the American state of Indiana, which defines covered electronic de-
vices as those with their ―functions provided by electronic circuitry and components‖ (The Gen-
eral Assembly of the State of Indiana, 2007, p.5), and which defines e-waste as  
Any waste that is one or more of the following or has one or more of the following compo-
nents: (1) A circuit board. (2) An electronic component, such as a: (A) diode; (B) resistor; (C) 
capacitor; or (D) coil. (3) A display device, such as: (A) a CRT; (B) a liquid crystal display 
screen; (C) a plasma display screen; or (D) another such display device. (4) A computer. (5) 
An electronic device. (The General Assembly of the State of Indiana, 2007, p.5)  
In this definition, having or not having certain components, rather than a certain energy type or 
voltage, becomes the criteria to determine whether a piece of equipment is covered equipment. 
Again, however, one might notice how capacious a category e-waste comes to be under such a 
definition. 
The third method for defining the covered equipment is providing a list of specific products 
that the definition covers. For example, the American state of Colorado defines ―electronic de-
vices‖ as  
A computer, peripheral, printer, facsimile machine, digital video disc player, video cassette 
recorder, or other electronic device specified by rule promulgated by the commission; or (II) 
A video display device or computer monitor, including a laptop, notebook, ultrabook, or net-
book computer, television, tablet or slate computer, electronic book, or other electronic de-
vice specified by rule promulgated by the commission that contains a cathode ray tube or flat 
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panel screen with a screen size that is greater than four inches, measured diagonally. (The 
General Assembly of State of Colorado, 2012, p.2) 
In this third strategy, the meaning of e-waste is much more constrained. For example, if a cell 
phone or other device lacks a screen larger than four inches measured diagonally it will not count 
as e-waste. Other items, such as kettles, toasters, ovens for example, will not count at all (unless 
in the unlikely event they contain a screen of sufficient type and size). 
These three different routes of defining the covered equipment show great variety in what 
counts as e-waste. One device in a certain condition can be considered as e-waste in one territory 
while not in another with a different categorization scheme. Moreover, besides these three routes, 
many e-waste definitions set further restrictions on the existing definition. In these restrictions, 
certain types of electronic equipment are indicated as not being covered. Among all the e-waste 
definitions I collected, there are three types of restrictions that are applied: through the systems 
they belong to, through their sizes, or through their sources. 
Many e-waste definitions do not cover equipment belonging to certain systems. One of the 
most widely applied restrictions of this kind is the exclusion of parts of a vehicle. The EU specif-
ically regulates that its Directive should not be applied to parts of ―means of transport for persons 
or goods, excluding electric two-wheel vehicles which are not type-approved‖ (DIRECTIVE 
2012/19/EU, 2012, p.43). Many American states, such as California (California State Legislature, 
2003) and New York (New York State Department of Environmental Conservations, 2010), ex-
clude parts of motor vehicles as e-waste in their legal documents. Another restriction of this kind 
is excluding parts of large equipment with specified functions from e-waste. The EU excludes 
parts of waste equipment ―designed to be sent into space‖ or ―solely for the purposes of research‖ 
(DIRECTIVE 2012/19/EU, 2012, p.43) from e-waste. In California, ―a video display device that 
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is contained within or a part of a piece of industrial, commercial, or medical equipment, includ-
ing monitoring or control equipment‖ (California State Legislature, 2003) is excluded as its cov-
ered equipment.  
Some e-waste definitions are based on size limits. This type of restriction is popular among 
American states. The American state of California excludes video display devices containing a 
screen smaller than four inches, measured diagonally, as covered equipment (California State 
Legislature, 2003). The American state of Indiana excludes ―a television or computer monitor, 
including a laptop computer [that] contains a cathode ray tube or flat panel screen‖ (The General 
Assembly of the State of Indiana, 2009, p.9) that is smaller than 4 inches, and ―a telephone [or] a 
device capable of using commercial mobile radio service [that] contains a video display area‖ 
(The General Assembly of the State of Indiana, 2009, p.9) smaller than 9 inches as its covered 
equipment.  
Some e-waste definitions do not cover equipment from certain sources, such as hospitals or 
governments. For example, the American state of Indiana defines that a piece of equipment is not 
considered as covered equipment if it is  
a video display device, including a touch screen display, that is functionally or physically 
part of or connected to a system or equipment designed and intended for use in: (A) an in-
dustrial; (B) a commercial, including retail; (C) a library checkout; (D) a traffic control; (E) a 
security, sensing, monitoring, or counterterrorism; (F) a border control; (G) a medical; or (H) 
a governmental or research and development (The General Assembly of the State of Indiana, 
2009)  
These restrictions increase the diversity of the e-waste issue. Under these restrictions, two 
units of the same equipment, with the same production process, outlook and function, containing 
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the same hazardous material and requiring the same disposal technique, can be considered to be 
e-waste or not just because they are installed in different systems, with different sizes, or used by 
different departments. 
2.3.1.2 Influences of the Diversity of the Covered Equipment 
Even though only three approaches are used to define the covered equipment, they provide a 
source of diversity on what is considered as e-waste. Furthermore, the restrictions set on the cov-
ered equipment increase this diversity. Taken together, these sources of diversity have a number 
of effects. Firstly, this diversity leads to differences on the nature of e-waste issues. With differ-
ent covered equipment, even in the same area (e.g., within America), not only will the volume of 
e-waste be different, so will the composition of e-waste. The volume and composition can de-
termine whether e-waste generation is a serious problem with potential hazardous threats, or is 
just a phenomenon with little effect on a society. Therefore, the diversity of defining the covered 
equipment makes a great difference in the identification of e-waste as a waste management prob-
lem, which will influence many different aspects of this issue. 
Secondly, with different definitions of covered equipment, parties who should be responsi-
ble for the environment degradation caused by the e-waste problem will also be different. Differ-
ent types of electrical and electronic equipment come from different sources, with different pro-
ducers or importers, and hence the parties who should accept the extended producer responsibili-
ties will be very different. Furthermore, with different target markets, different types of electrical 
and electronic equipment have different consumers, like the public, different organizations, or 
the government. Therefore, the parties who should be provided with the resources for e-waste 
recycling and be responsible for the e-waste disposal will also be different.  
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Thirdly, this diversity will also make the possible solutions to the e-waste problem different. 
As the volume and composition of e-waste generation change, so do the possible solutions to the 
problem. Different types of electrical and electronic equipment need completely different meth-
ods to encourage the eco-design and to limit the usage of hazardous materials. Furthermore, 
when they become e-waste, they require different administrative system to be controlled effec-
tively, different collection channels to be collected efficiently, and different technical standards 
to be disposed of in an environmentally friendly manner. Consequently, different definition of 
the covered equipment will bring a different solution to its e-waste problem. 
Fourthly, the differences in covered equipment influence people‘s awareness about e-waste. 
On one hand, this diversity shows how different governments discriminate e-waste. Their ap-
proaches of defining what should be considered as e-waste, their idea of distinguishing what is or 
is not e-waste, and their categories of e-waste, are all different. No equipment in certain condi-
tions can be accepted as universal ‗e-waste‘ by all countries, because they all have their own cri-
teria. On the other hand, this diversity can also create confusion on recognizing e-waste. The 
public may not be clear about what counts as e-waste in their country.  
2.3.2 Identification of Becoming Waste  
In addition to terms and approaches to defining the covered equipment, e-waste definitions 
from different sources also show great variety in their criteria of judging when this covered 
equipment becomes waste. Different criteria both related and unrelated to the conditions of the 
covered equipment are applied in decisions that determine when covered equipment becomes 
waste.  
The covered equipment‘s condition is an important criterion applied by many countries and 
organizations for determining when the covered equipment becomes waste. Criteria of this type 
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are related to when an item loses the functionality for which it was originally designed. For ex-
ample, Malaysia defines ―used electrical and electronic equipment or components‖ (Ministry of 
Natural Resources & Environment of Malaysian, 2010, p.1) that have satisfied a series of func-
tion loss criteria, like ―(a) [a] defect that materially affects its functionality; (b) [physical] dam-
age that impairs its functionality or safety, as defined in the specification‖ (Ministry of Natural 
Resources & Environment of Malaysian, 2010, pp.7-9), as e-waste. These criteria can also be 
related to whether it is useful. South Korea defines waste as ―no longer useful for human life or 
business activities‖ (Korean Ministry of Environment, 2007a). These criteria can be related to its 
market acceptance. In Malaysia, electrical equipment can be decided as e-waste if ―there is no 
regular market for the used electrical and electronic equipment or components‖ (Ministry of 
Natural Resources & Environment of Malaysian, 2010, pp.7-9). 
In some countries, these criteria may also have no direct relation with the condition of the 
covered equipment. Most criteria of this kind describe consumers‘ action. Many countries use 
‗discard‘, ‗intended to discard‘, and ‗no longer used/wanted/required‘ as criteria for deciding 
whether electrical equipment is e-waste. China defines ―household appliances, electronic prod-
ucts and their components, parts and consumables which are discarded for losing or lacking use-
value and cannot meet the consumers‘ requirement‖ as e-waste (Environmental Protection Agen-
cy of the People‘s Republic of China [now the Ministry of Environmental Protection of the Peo-
ple‘s Republic of China], 2006). The EU defines waste in the term of WEEE as ―any substance 
or object which the holder discards or intends or is required to discard‖ (Directive 2008/98/EC, 
2008, p.9). The Canadian province of Newfoundland and Labrador defines ―an electronic prod-
uct that is no longer used or required by a consumer‖ as e-waste (Newfoundland and Labrador 
House of Assembly, 2012). Other criteria, like defining the destination of the covered equipment, 
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are also employed. The Philippines defines ―[discarded] electrical and electronic devices, includ-
ing scrap materials intended for reuse, resale, recycling or disposal‖ as e-waste (Republic of the 
Philippines Department of Environment and Natural Resources, 2015, p.3). The American state 
of New York defines e-waste as ―covered electronic equipment ….[that] enters the waste collec-
tion, recovery, treatment, processing, or recycling system‖ (New York State Department of Envi-
ronmental Conservations, 2010).  
As stated above, different criteria are applied in different e-waste definitions to decide 
whether the covered equipment becomes waste. These criteria relating to the condition, the func-
tionality, or the consumer action add to the great variety of what is considered to be e-waste. The 
same electronic equipment in a certain condition can be considered as e-waste in one territory, 
but may not be considered the same in another. With some of these e-waste definitions, the 
equipment has to have functional deficiencies to be counted as e-waste, while with other defini-
tions, a piece of well-functioning brand-new equipment can be considered as e-waste just be-
cause it is discarded by its owners.  
The variety highlighted has a number of interrelated effects. Firstly, this diversity can affect 
the nature of the e-waste problem. In the same territory, even though using the same category of 
covered equipment, with different criteria of becoming waste, the volume, the composition, and 
the condition of the e-waste generated can still be very different. For example, a covered device 
such as a cellphone may not enter a waste stream, but be stored in a user‘s home. If this happens 
in New York, the item is covered by e-waste legislation, but is not (yet) e-waste only because of 
where it sits in the user‘s home.  
Secondly, the diversity in definitions highlighted above shows how different governments 
act on deciding when the covered equipment becomes waste. Some of these governments have 
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considered the condition of the equipment, and accept it as waste only if it is no longer suitable 
for use or has lost their function. Others have not considered these conditions directly and be-
lieve it becomes waste when it is discarded by the owner or enters the waste disposal processing 
infrastructure. This difference will influence people‘s idea of what should be considered as e-
waste, and then influence their attitude towards used equipment and how to manage it.  
Thirdly, the different criteria, by which equipment becomes e-waste, point to different solu-
tions, especially collection methods and disposal methods. For example, according to different 
criteria, a unit of electronic and electrical equipment becomes e-waste in different stages of its 
lifecycle when belonging to different owners, and therefore the possible methods to collect it will 
be different. Meanwhile, e-waste discarded by its owner, but which does not have any functional 
problems, might make refurbishment a good solution; while for e-waste with functional prob-
lems a solution may be repair—yet in some jurisdictions, like New York, those options would be 
precluded if the item entered a waste stream. Meanwhile, equipment at its end of service life 
might best be handled through materials recovery (recycling), waste to energy conversion, or 
landfill. As these examples suggest, how e-waste is defined plays an important role in what solu-
tions are imagined to be appropriate.  
 Conclusion 2.4    
Based on the collection and the comparison of the information of e-waste definitions from 
different countries and organizations, this chapter has analyzed the differences among these defi-
nitions and their influences. Great differences are found in two aspects of e-waste definitions: 1) 
definitions of the equipment they cover, and 2) the criteria by which this covered equipment be-
comes waste.  
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These differences will influence the nature of the e-waste issue. In two similar territories, if 
different e-waste definitions with different covered equipment and criteria of becoming waste are 
applied, the volume and composition of their e-waste generation will be different. This differ-
ence can determine whether e-waste generation is deemed to be a problem with potential threats 
to human health and environment, or just a phenomenon with little effect on a given society. 
Even if they are all decided as e-waste problems, with different volumes and compositions, their 
collection methods, disposal methods, potential environmental threats caused by this e-waste 
generation, and the parties who should be responsible for it also can be all different. That is to 
say, with different volumes and compositions of the e-waste generation, the appropriate solutions 
to this problem will vary even when the underlying equipment is identical. 
Furthermore, these differences will influence the awareness of the public. Different e-waste 
definitions will influence the e-waste recognition of people who implement the policy and people 
who follow these rules, like organizations, corporations and the public. These differences in 
recognition of e-waste will influence people‘s awareness of e-waste, and then affect the behav-
iors of people who produce e-waste. 
In conclusion, with different e-waste definitions, the overall nature of an e-waste problem 
varies even when the underlying equipment is identical. This situation illustrates how e-waste 
has no natural definition, and the e-waste problem is an indeterminate one (Wynne, 1987). With 
different definitions, the comparison and communication among different territories about their 
e-waste volumes, management measures, and disposal methods will be problematic. Without a 
unified e-waste definition, studies about comparison of e-waste volumes or management systems 
among different territories are difficult. Moreover, due to wide differences in the meaning of e-
waste from one jurisdiction to another, no unified e-waste definition is found to be capable of 
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presenting all the e-waste definitions from all over the world, and no type of e-waste is found to 
be qualified to represent e-waste as a whole. 
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CHAPTER  3.       THE PATTERN OF THE GLOBAL TRADE OF E-
WASTE 
 Introduction 3.1    
This chapter investigates how the pattern of the global trade of e-waste has changed over 
time. A proxy data method using COMTRADE data (see section1.4.2 above) is chosen to con-
duct this research. The waste and scrap of primary batteries, electric accumulators, spent primary 
batteries and spent electric accumulators (WPBs) is chosen as the proxy for e-waste. These data 
are analyzed from three aspects: 1) the basic characteristics of the international trade of e-waste, 
2) the pattern of this trade among different economic zones, and 3) different analytic stories this 
trade shows when different country classifications for developing and developed countries are 
used. For the third part, I conduct this analysis in two ways: using Basel Convention categories 
and using WTO categories. The results of these two categorizations are compared and contrasted. 
As discussed in detail below, the two categorization schemes result in quite different trends de-
spite using the same underlying COMTRADE data. The implications of these differences are fur-
ther discussed in Section 3.5    .       
 Technical Details about Obtaining and Processing Data 3.2    
The COMTRADE data category used in this analysis is HS Code 854810. The importation 
data of this category as reported by countries around the world from 1996 to 2015 was down-
loaded from the UN COMTRADE Database for further calculation and analysis. China is the one 
exception to the use of import data. China reported zero importation of the WPBs after 2000, 
when it completely banned the importation of e-waste. However, other countries have still re-
ported exporting WPBs to China in this same time period (For more details, see Section 4.2.2). 
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One possible reason for this contradictory data set is that the Chinese government purposely ig-
nored data derived from illegal waste importation to cover its failure on banning e-waste impor-
tation. This study will apply importation data reported by the Chinese government from 1996 to 
2000. After 2000, the study will rely on export data to China as reported by China‘s trade part-
ners in the COMTRADE database.  
In this thesis, two types of software, Microsoft Excel and MATLAB, are applied as tools to 
analyze the raw data. These data are calculated and visualized in Microsoft Excel, and are sepa-
rated into different groups by MATLAB.  
 Basic Characteristics of the Global Trade of E-Waste 3.3    
The international trading of WPBs has two basic characteristics: 1) the total amount of this 
trade is increasing, and 2) only a small number of trade transactions account for the bulk of total 
trade. I explore the details of these two general characteristics in the sections that follow. 
3.3.1 The Total Trade of WPBs is Increasing 
The international trade volume of WPBs has grown remarkably in the last 20 years. If data 
sets for all years are included, the annual average growth rate is 9.12%. If outlier years are ex-
cluded (1996 and 2011), this annual average growth rate is 11.35%. In 2015, the trade of WPBs 
increased to 1.4 million tonnes, which was 5.7 times the amount reported in 1997. The details of 
this increase are shown in Figure 3.1.  
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Figure 3.1 Total International Trade Amount of WPBs, from1996-2015 
                    SOURCE: UN COMTRADE database (n.d.), calculations by the author. 
3.3.2 A Small Number of Trade Transactions Account for the Bulk of Total Trade 
The global trade of e-waste is made up of hundreds of single trades between different part-
ners. However, the summation of only a few such trades accounts for the bulk of the total trade; 
around 10% of trades transactions account for more than 90% of the total. That is to say, of the 
600-800 trades reported every year, around 60 of them account for 90% of the total trade. For 
example, in 2015, 807 trades were reported, yet only 64 of them account for 90% of the total 
trade volume. Moreover, the summation of the five biggest trades can account for more than 30% 
of the total. The share of the five biggest trades (‗share‘ in this chapter means ‗share of the total‘) 
of this sum rose gradually over the last 15 years. This proportion fluctuated from 1996-1999, and 
then rose continuously from 29% in 2000 to around 54% in 2015. That a relatively small number 
of trades account for a large portion of the total trade shows that, for purposes of controlling the 
international trade of e-waste, methods specifically focusing on larger trades will be more effi-
cient than the ones accepted by every country equally. 
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 Analysis of the Trade of WPBs among Different Continents  3.4    
Economic zone is a concept widely applied in international trade research (Grant, 1994). 
This classification is also useful when analyzing the international trade of e-waste. Lepawsky 
and McNabb (2010), for example, divided all the countries in the world into continental catego-
ries (e.g., Africa, Americas, Asia, etc), with the purpose of analyzing the international trade pat-
terns of e-waste. They showed that most trade occurs within, rather than between, these regions. 
In this thesis, I use the geographical categories of the World Trade Organization (WTO), which 
divides the world into seven parts: Africa, Asia-Pacific, Commonwealth of Independent States 
(CIS), Europe, Middle East, North America, and South and Central America (World Trade Or-
ganization, 2015). These classification groups are shown in Figure 3.2, with each area identified 
using a different color. 
 
Figure 3.2 World map with different colors represent different classification groups 
           SOURCE: WTO 2015 
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Using the WTO classification, I confirmed Lepawsky‘s and McNabb‘s (2010) finding that a 
large amount of the international trades of the WPBs are intra-regional trades. The share of the 
entire intra-regional trading remained steady at around 80% from 1996 to 2015, with only four 
years falling below 80%. 
 
Figure 3.3 The share of the entire intra-regional trade of the total, 1996-2015 
                SOURCE: UN COMTRADE database (n.d.), calculations by the author 
Some regions maintain high percentage of intra-regional trade, such as Asia-Pacific areas, 
Europe, and North America. These areas maintained a high percentage of intra-regional trade, 
with an average proportion of 93%, 95% and 83% over these years, during which the averages of 
the Asia-Pacific and European areas remained stable, while North America fluctuated more fre-
quently. These three areas are the major contributors to this trade, accounting for more than 85% 
of the total.  
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Figure 3.4 The share of the intra-regional trade in Asia-Pacific, Europe and North America, 
1996-2015 
    SOURCE: UN COMTRADE database (n.d.), calculations by the author 
Other regions show a shift in trade orientation over time, moving from internal orientation to 
external orientation. Both South/Central America and CIS experienced a reduction in intra-
regional trade share since 2000. The percentage of intra-regional trade in South/Central America 
decreased continuously from more than 90% in 2000 to around 3% in 2015. While the proportion 
of intra-regional trade in CIS decreased from more than 90% in 2000 to 9% in 2010, and then 
increased to around 30% in 2015. Africa and the Middle East mainly trade WPBs with other re-
gions and their average share of intra-regional trading is only 5% and 8%, respectively. Africa, 
South/Central America, CIS and the Middle East take a relatively small portion of the entire in-
ternational trade of the WPBs. In most of the years from 1996 to 2015, the share of these four 
areas was less than 15%.  
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Figure 3.5 The share of the intra-regional trade in Africa, CIS, Middle East and South/Central 
America, 1996-2015 
  SOURCE: UN COMTRADE database (n.d.), calculations by the author 
What these broad patterns of trade show is that some regions remain internally oriented over 
time, while other regions have become increasingly externally oriented. The organization of the-
se trade patterns suggests that, for some regions, such as the Europe, North America and the 
Asia-Pacific area, policies concentrating on intra-regional transboundary movements of e-waste 
will be more effective. For other regions, such as Africa, CIS, Middle East, and South/Central 
America, policies concerning inter-regional transboundary movements may be more appropriate.   
 Comparison after Dividing all the Countries into Two Economic Groups 3.5    
Using the same underlying COMTRADE data, this section will explore what happens when 
two different, but valid categories of countries are used in analyzing the international trade of e-
waste. These two different classification criteria are designed to divide all the countries in the 
world into developed and developing countries. 
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One criterion is the Basel Convention‘s Annex VII and non-Annex VII countries, in which 
Annex VII countries stand for developed countries, and non-Annex VII countries stand for de-
veloping countries. The Basel Convention is one of the most influential international trade 
agreements focusing on preventing cross-border movement of hazardous waste (Basel Conven-
tion, 2016). This dividing criterion is from its Ban Amendment ―by the third meeting of the Con-
ference of the Parties in 1995 in its Decision III/1‖ (Basel Convention, 2016), which is still wait-
ing to be ratified. If this Ban Amendment is ratified, under the Basel Convention system, ―[each] 
party listed in Annex VII shall prohibit all transboundary movements of hazardous wastes to 
states not listed in Annex VII‖ (Basel Convention, 2017, p.14). This criterion is chosen because 
as one type of hazardous waste, the WPBs‘ international trade is mainly constrained by the Basel 
Convention, and will be significantly influenced by it if the Ban Amendment is ratified.  
The other criterion is from the WTO, which is used to divide different countries into devel-
oped countries and developing ones. WTO uses the categories ‗developed‘ and ‗developing‘ 
countries, but provides no definition of this classification. Instead, members of WTO self-declare 
which group they belong to. In the WTO, the developing country status brings certain rights in 
the process of trading, such as technical assistance (WTO, n.d.b). The WTO standard is chosen 
because the WTO has 164 members as of 29 July 2016 (WTO, n.d.a). As such its classification 
criterion as well as WTO‘s published reports based on it will have great influence among its 
members in the field of international trading.  
Both of these categories use developing countries and developed countries, but the countries 
classified are different. In the Basel scheme, the list is defined by an annex called Annex VII, 
which classifies developed countries as the OECD, the European Union (EU) and Liechtenstein 
(Basel Convention, 2017), and developing countries as other territories. In the WTO scheme, the 
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developed economies include North America (except Mexico), the EU, the European Free Trade 
Association (EFTA, includes Iceland, Liechtenstein, Norway, and Switzerland), Australia, Japan 
and New Zealand, and developing economies refers to Africa, South and Central America and 
the Caribbean, Mexico, Europe (except the EU and EFTA), the Middle East and Asia (except 
Australia, Japan, and New Zealand) (World Trade Organization, 2015). 
After dividing the countries in the world into two economic groups with these criteria, I re-
examine patterns of interregional and intraregional trade by comparing and contrasting results 
obtained when Basel Convention Annex VII country classifications are used versus when WTO 
country classifications are used. As previewed in the introduction, the results from these two cat-
egories show different characteristics. 
          
Figure 3.6 Comparison of Results from the Basel Convention Scheme and the WTO Scheme: 
Weight and Share of Interregional Trade from Developed Countries to Developing Countries, 
1996-2015 
   SOURCE: UN COMTRADE database (n.d.), calculations by the author.  
It is important to note, as shown in Figure 3.6, the interregional trade of WPBs from devel-
oped countries to developing countries show opposite trends when different classification criteria 
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are used. Under the Basel Convention scheme, the trade from developed countries to developing 
countries stayed below 20,000 tonnes except for the year of 1996 and 2008. The majority stayed 
around 4% of total trade with a slight downward trend to 1% in 2015. In contrast, under the 
WTO Scheme, the WPBs are increasingly flowing from developed countries to developing ones. 
Under the WTO scheme, the share of the trade from developed countries to the developing ones 
increased from 20% in 2000 to around 50% in 2015, when the net weight was around 700,000 
tonnes. These opposite trends tell us different stories. If we consider the transfer of WPBs from 
developed countries to developing ones as a problem, under the Basel Convention categorization 
scheme the problem is small or non-existent, while under the WTO categorization scheme the 
problem is large and growing.  
                     
Figure 3.7 Comparison of Results from the Basel Convention Scheme and the WTO Scheme: 
Weight and Share of Interregional Trade from Developing Countries to Developed Countries, 
1996-2015 
   SOURCE: UN COMTRADE database (n.d.), calculations by the author.  
The interregional trade of the WPBs from developing countries to developed countries also 
shows opposite trends with these two classifications criteria. When using the Basel Convention 
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criteria, both the weight and the share of the trade from developing countries to developed coun-
tries increased from 1996 to 2015. In 2015, this type of trade took 23% of the total, with a trad-
ing volume of 323,000 tonnes. When using the WTO criteria, the share of the trade of WPBs 
from developed countries to developing countries gradually reduced from 14% in 2000 to around 
5% in 2015, when the net weight was 75,000 tonnes. Different stories are also shown in these 
opposite trends. Under the Basel Convention categorization scheme the volume of the trade from 
developing countries to developed countries was growing fast and had created a new phenome-
non attracting attention from academia (Lepawsky, 2014), while under the other categorization 
scheme, the volume of the trade from developing countries to developed countries was small and 
decreasing. 
                   
Figure 3.8 Comparison of Results from the Basel Convention Scheme and the WTO Scheme: 
Weight and Share of Intraregional Trade inside Developed Countries, 1996-2015 
   SOURCE: UN COMTRADE database (n.d.), calculations by the author.  
The intraregional trade of the WPBs between developed countries also shows different fea-
tures using different country classification criteria. Under the Basel Convention‘s dividing crite-
rion, the intraregional trade of the WPBs between developed countries accounted for a large part 
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of the total. From 2000 to 2015, this type of trade comprised more than 60% of total trade. In 
2015, 72% of the trade is between developed countries. The net weight of this merchandise trad-
ing increased continuously from 193,000 tonnes in 1996 to 1,005,000 tonnes in 2015. Under the 
WTO‘s dividing criterion, the volume of WPBs flowing among developed countries takes a rela-
tively small proportion and is decreasing. The share of this trade decreased from 67% in 1998 to 
around 25% in 2015. These opposite trends show different stories. Under the Basel Convention 
scheme, the international trade of the WPBs mostly occurs between developed countries, while 
under the WTO scheme this type of trading only takes a small proportion of the whole. 
                    
Figure 3.9 Comparison of Results from the Basel Convention Scheme and the WTO Scheme: 
Weight and Share of Intraregional Trade inside Developing Countries, 1996-2015 
   SOURCE: UN COMTRADE database (n.d.), calculations by the author.  
The intraregional trade of the WPBs among developing countries also shows different char-
acteristics under the different country classification criteria. Under the Basel Convention scheme, 
this type of trade makes up a very small proportion of total trade. The share of this trade greatly 
decreased from around 20% in 2000 to 4% in 2015, and its merchandise weight stayed around 
50,000 tonnes with a slightly decreasing trend from 1996 to 2015. Under the WTO scheme, this 
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type of trade takes a significant proportion of total trade and increased very fast in recent years. 
The share of this trade decreased with fluctuations from around 20% in 2000 to 10% in 2010 and 
then increased steadily to around 20% again in 2015. These opposite trends give us two different 
imaginations of the intraregional trade among developing countries. Under the Basel Convention 
scheme, this type of trade is almost invisible, but under the WTO scheme this type of trade is an 
important part of the whole story. It takes a bigger proportion than the trade from developing 
countries to developed countries.  
After dividing all the countries into developing countries and developed countries with the 
two different classification criteria, two different stories about WPBs trading emerge. In one sto-
ry, under the Basel Convention categorization scheme, developed countries are the main waste 
accepter as well as exporter in the international trade of the WPBs, whereas developing countries 
have been the recipients of only minor amounts of WPBs since 1996. From 1996 to 2015, more 
than 60% of the WPBs were traded between developed countries, classified according to the Ba-
sel scheme (in some years, like 2009, this percentage can be as high as 83%). Another 10 to 20 
percent of trade flows to developed countries from developing countries under the Basel Con-
vention scheme. In the other story, under the WTO classification standard, developed countries 
mostly act as the exporter and developing countries play the role of waste receiver. From 1996 to 
2015, around 75% (its smallest value is 63% in 1997 and its biggest value is 90% in 2000) of the 
WPBs are exported by the developed countries. Meanwhile, developing countries accepted in-
creasingly more WPBs from the developed countries. In 2012, developing countries surpassed 
developed countries as the main recipients of the international trade of WPBs. In 2015, 47% of 
the international trading of the WPBs was flowing from developed countries to developing ones. 
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The contrast of these two stories is interesting: on one hand, the Basel Convention is as-
sumed to control the transfer of e-waste from the developed countries to the developing ones, but 
its categories show that such transfer amount to very small portions of overall trade. On the other 
hand, classifying countries as ‗developed‘ or ‗developing‘ using the WTO scheme tells the oppo-
site story, yet the WTO framework, unlike the Basel Convention, is not about regulating trans-
boundary hazardous waste flows.  
Neither of these two data stories is right or wrong. They both describe a correct version of 
the international trade in e-waste and lead to opposite conclusions about the patterns of that trade. 
Yet, there is no non-arbitrary way to favour one country classification scheme over the other. 
The choice of this important system is arbitrary, and will have a very strong effect on what idea 
we have about the geographic characteristics of the international trade in e-waste. With different 
categorization, the economic group who take the responsibility of e-waste exportation, the eco-
nomic group who suffer from the international transboundary movement of e-waste and the 
method that is efficient for controlling this trade are all different. That is to say, not only the cat-
egory of the e-waste (more details, see Section 2.3.2) but also the categorization of the countries 
generate different analytical stories about the international trade of e-waste.    
The importance of these findings in which different results can be obtained using the same 
data set but different country classifications, point to a broader problem than the specifics of ei-
ther the WTO or the Basel Convention. It means the international trade of e-waste is a funda-
mentally indeterminate problem (more generally, see Wynne, 1987). It is because this indetermi-
nate feature that there will be no non-arbitrary way to approach the international trade of e-waste 
as a research or policy problem, and that this trading will be poorly suited for standard method of 
risk analysis. 
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 Conclusion 3.6    
Based on the analysis focusing on the basic characteristics of the international trade of e-
waste, the pattern of this trade among different economic zones, and the pattern of this trade be-
tween developing and developed countries, the following conclusions can be drawn: 
The total international trade volume of at least certain types of e-waste has grown remarka-
bly in the last 20 years. Among the important findings of this chapter is that a few large trades of 
WPBs account for the bulk of total such trade. Furthermore, if all the countries in the world are 
divided into seven parts according to their geographic locations, we can find that, in most years, 
more than 80% of the international trade of the WPBs was intra-regional trade. The major con-
tributors of this trade are Asia-Pacific areas, Europe, and North America. These areas maintained 
a high proportion of intra-regional trade. Other regions, namely Africa, CIS, Middle East, and 
South/Central America, show a shift in trade orientation over time from internal orientation to 
external orientation. 
Two different category schemes are applied to divide countries all over the world into de-
veloping countries and developed ones. One criterion is from the Basel Convention and the other 
is from the WTO. Different results can be obtained using the same data set but with these two 
different country classification systems. Under the Basel Convention categorization scheme, 
WPBs are mostly traded between developed countries, the amount of the transfer of e-waste 
from developed countries to developing countries is very small, and the trading from developing 
countries to developed countries is thriving as a new phenomenon. Under the WTO classification 
standard, the amount of the transfer of e-waste from developed countries to developing countries 
is big and growing. These findings point to a broader problem than the specifics of either the Ba-
sel Convention or the WTO. It means not only the category of the e-waste but also the category 
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of the countries make the international trade of e-waste a fundamentally indeterminate problem 
(more generally, see Wynne, 1987). 
 
 
CHAPTER  4.      CHINA’S E-WASTE PROBLEMS AND SOLUTIONS 
 Introduction 4.1    
China plays a significant role in the international trade of waste as one of the largest recipi-
ent of exports from elsewhere. Its importance to the global organization of the waste manage-
ment industry is highlighted by the recent announcement that China is filing with the World 
Trade Organization to ban the importation of some kinds of wastes, including various types of 
scrap metals and plastics by the end of 2017 (Staub, 2017). This action elicited different respons-
es from trade interests. For example, the Institute of Scrap Recycling Industries marked this ban 
policy as having a ―devastating impact‖ on ―recycling on a global scale and in the U.S‖ (Staub, 
2017). This policy will even ―shape‖ the global metals markets (Paben, 2017). China‘s special 
status draws my attention to e-waste as a problem for the country.  
This chapter will analyze China‘s e-waste problem and explore possible solutions. The first 
part of this chapter will analyze the volume of China‘s e-waste. This volume will be analyzed 
from two aspects: domestic generation and illegal importation. The general idea of the volume of 
China‘s domestic e-waste is obtained both from the published data of China‘s federal govern-
ment reports and the estimated data from different researchers. The volume of e-waste imported 
by China is difficult to determine, but evidence for these imports can be found in three sources: 
COMTRADE data, research reports, and news articles. Drawing on these sources, the first part 
of the chapter provides a simple comparison of the volumes of e-waste that comes from domestic 
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generation (i.e., from within China) versus that which is imported from abroad. The second part 
of this chapter will analyze legislation focusing on China‘s e-waste problem. This section will 
analyze these legislative control documents from three aspects: the ones focusing on China‘s 
domestic e-waste, the ones concentrating on banning the importation of e-waste, and the ones 
concerning e-waste already smuggled into China.  
 China’s E-waste Problems 4.2    
China‘s e-waste comes from two sources: domestic generation and importation. These two 
sources will both be analyzed in this section. To quantify the domestic generation of e-waste in 
China, data are available from China‘s government reports and academic research for wasted 
TVs, refrigerators, washing machines, air conditioners, and microcomputers (TRWACs). These 
five types of e-waste are chosen because they are the main regulatory objectives of China‘s e-
waste policies. The COMTRADE data are available for WPBs and I use these data to approxi-
mate illegal importation in China. The COMTRADE data have limitations that I discussed in 
Section 1.4.2. 
4.2.1 China’s Domestic E-waste Generation 
There are two approaches to get a general idea of the volume of China‘s domestically gener-
ated e-waste. The first one is the published data from China‘s federal government reports about 
the volume of different types of abandoned electrical and electronic products.1 The data from this 
source are official data from the government. The second one is the estimated data from different 
researchers, which is also widely available. The data from these two approaches are sometimes 
different, and hence both of them are analyzed.  
                                                          
1 The term ―abandoned electrical and electronic products‖ is translated from China‘s report. In the following contents, terms like ―electrical 
and electronic products‖, and ―electronic products‖ are also used as translation from China‘s legal documents.  
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4.2.1.1 The Volume of E-waste According to China’s Government Reports 
Different departments of the Chinese government, like the National Development and Re-
form Commission and the Ministry of Commerce, publish reports about China‘s resource utiliza-
tion and renewable resources recycling. Some of these reports include a section about e-waste, 
and provide data about the generation and disposal of China‘s domestic e-waste. Even though 
these data are not data from the statistical year books, they do represent official data from the 
Chinese government. A collection of these data about the volume of five different types of aban-
doned electrical and electronic products is shown in Table 4.1.  
Two general conclusions can be derived from these data: 1) the volume of China‘s domestic 
e-waste generation is large. In 2010, even though the number of China‘s abandoned TVs and mi-
crocomputers per person are both only around 1/5 of the American value, the total volume of the 
abandoned TVs and microcomputers are both equal to the American value. In this year, China 
abandoned 24.6 million units of TVs (National development and reform Commission of the Peo-
ple‘s Republic of China, 2014), which is only slightly smaller than America‘s 28 million units 
(United States Environmental Protection Agency, 2011). In the same year, China abandoned 55.4 
million microcomputers (National development and reform Commission of the People‘s Repub-
lic of China, 2014), which is even bigger than America‘s 51.9 million units. 2) This large volume 
of domestically generated e-waste in China is growing at a rate of 4% annually. 
Table 4.1 The Volume of Five Types of Abandoned Electrical and Electronic Products, 2010-
2015 (Million Units)       
Year TVs Refrigerators Washing Machines Air Conditioners Microcomputers Summation 
2010 24.6 11.0 15.1 17.2 55.4 123.2 
2011 53.6 12.8 16.5 19.5 58.2 160.6 
2012 18.5 9.3 10.6 17.8 26.5 82.6 
2013 38.5 12.8 12.7 18.3 32.1 114.3 
2014 58.6 13.3 14.2 19.6 30.1 135.8 
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2015 58.5 17.1 15.5 24.3 37.4 152.7 
SOURCE: Annual report of comprehensive Utilization of Resources in China (2012); Annual 
report of comprehensive Utilization of Resources in China (2014); China‘s Renewable Re-
sources Recycling Industry Development Report (2015); China‘s Renewable Resources Recy-
cling Industry Development Report (2016). Calculation by the author. 
4.2.1.2 Estimating the Volume of E-waste from the Research of the China Household Electri-
cal Appliances Research Institute 
Many studies have focused on estimating China‘s e-waste generation. One of the most influ-
ential one comes from the Chinese Household Electrical Appliances Research Institute 
(CHEARI). This institute is China‘s only national-level research-based institute focusing on 
household appliances (Chinese Household Electrical Appliances Research Institute, n.d.). 
CHEARI‘s Electrical Appliance Recycling Technology Center has conducted studies about the 
policies, regulations, technologies and standards related to e-waste since 1998 (Electrical Appli-
ance Recycling Technology Center, n.d.).  
Table 4.2 The Volume of Five Types of Abandoned Electrical and Electronic Products Estimated 
by the White Paper, 2009-2015. (Million Units)  
 
TVs Refrigerators Washing Machines Air Conditioners Microcomputers Summation 
2009 22 5.5 9.8 1 13.3 51.5 
2010 23.8 6.5 10.5 1.2 16.5 58.5 
2011 25.5 7.4 11.3 1.0 21.5 66.7 
2012 27.7 8.7 12.6 1.5 25.3 75.9 
2013 32.0 12.8 12.6 15.3 37.1 109.8 
2014 30.5 14.7 14.2 20.3 34.1 113.8 
2015 
2016 
30.2 
30.6 
17.1 
21.4 
15.5 
14.7 
24.3 
23.6 
37.4 
21.8 
124.4 
112.1 
SOURCE: CHEARI, 2016,2017 
The results of the estimation from CHEARI research are shown in Table 4.2. Two similar 
conclusions can also be drawn in this estimation: 1) Even though the estimated volume in this 
estimation is slightly smaller than the data from the Chinese government‘s reports, the value is 
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still large; and 2) Their value increased almost every year from 2009 to 2015, with an average 
growth rate is 15.8%, much bigger than the same rate calculated from the data in Section 4.2.1.1. 
 From the analysis above about the volume of China‘s e-waste generation, two conclusions 
can be drawn: 1) China‘s e-waste volume is large; and 2) It has kept increasing recently, and so 
may continue to increase in the near future. Moreover, the data collected above provide upper 
and lower range estimates of the amount of e-waste domestically generated in China which will 
be used to compare with the volume of e-waste that was illegally imported into China in Section 
4.2.2. 
4.2.2 E-waste Imported by China 
In China, the importation of most types of e-waste is forbidden since 2000 (Environmental 
Protection Agency of China et al., 2000), and the importation of HS 854810 (WPBs, more details 
see Section 3.2     is banned since 2008 (Environmental Protection Agency of China et al., 2008). 
However, the formulation of these policies pertaining to e-waste does not mean that China‘s im-
ported e-waste problem has been solved. Actually, multiple sources of evidence, from 
COMTRADE data, to research reports and news articles, show that China‘s importation of e-
waste has never stopped, despite these trade bans. 
One piece of evidence of the existence of China‘s e-waste importation problem is that the 
exportation of e-waste targeting China is reported by different countries every year. From 1996 
to 2016, the international trading data of WPBs from the COMTRADE database shows that the 
exportation of the WPBs targeting China has never stopped. Even though this trading is illegal in 
China after 2000, and not reported by the Chinese government in the COMTRADE database 
since then, it is reported by more than ten of China‘s partner countries every year from 1996 to 
2016. The volume of this export trade to China averages 5900 tonnes per year during this period, 
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and reached its peak value of 21000 tonnes in 2007 (UN COMTRADE database, n.d.). These 
data are relatively small compared to China‘s domestic e-waste generation, but the COMTRADE 
data account for only a narrow range of e-waste types. This illegal importation accounts for a 
very small proportion of the total. However, if other sources of data for e-waste are considered, 
the volume of this problem is more significant.  
Evidence of illegal imports of e-waste can also be found in a variety of different research re-
ports. The Beijing Zhongse Institute of Secondary Metals estimated that, through Yangtze River 
Delta alone, around 700,000 tonnes of e-waste were imported to China in 2001 (Liu, Tanaka, and 
Matsui, 2006a). More recently, the Basel Action Network tracked the transfer of 205 used elec-
tronic devices, and found that 23.4% of the total ended in China: 37 of them ended in Hong 
Kong China, and 11 of them ended in Mainland China (BAN, 2016). 
 Different news about e-waste smuggled into China also provides evidence of this trade. In 
2014, the Guangzhou Customs Anti-Smuggling Bureau found that criminals smuggled e-waste 
from Hong Kong to Guangdong province with a new route, and intercepted e-waste amounting 
to more than 72,000 tonnes (Gao, 2014). In 2017, Chinese Customs found 42 tonnes of e-waste 
hidden in ordinary storage containers (Cui, 2017).    
The above evidence can show that even though the importation of e-waste was forbidden 
since 2000, a considerable amount of e-waste still flows into China every year. In the meantime, 
it is hard to determine the precise volume of this illegal trading from the existing materials. 
However, the sources discussed above provide data that can be used to generally estimate the e-
waste imported by China. In the next section I will compare the estimates of domestic generation 
of e-waste in China with the estimates of illegal importation of e-waste into the country. 
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4.2.3 A Simple Comparison of the Volume of China’s Domestic E-waste Generation 
and Illegal Importation 
Based on the data and research results collected by this section (for more details, see Section 
4.2.1 and Section 4.2.2), it is difficult  to make an accurate comparison of the volume of China‘s 
domestic e-waste generation and its illegal e-waste importation for the following two reasons: 1) 
the proxy chosen for analyzing China‘s domestic e-waste generation is wasted TVs, refrigerators, 
washing machines, air conditioners, and microcomputers, while no international trading data re-
lated to these five types of e-waste can be found; and 2) The proxy chosen for investigating Chi-
na‘s illegal imported e-waste is WPBs, while no data about Chinese domestically generated 
WPBs can be found either. 
However, with several assumptions, a very rough and simple comparison can still be shown. 
For the domestic e-waste, the upper and lower range provided from Section 4.2.1 is applied. Two 
assumptions are made: 1) the weight of five types of e-waste, namely wasted TVs, refrigerators, 
washing machines, air conditioners, and microcomputers are assumed to be 25, 45, 30, 40 and 15 
kg/unit, respectively. TVs are assumed to be 25 kg/unit because both LCD TVs and CRT TVs 
are included. Microcomputers are assumed to be 15 kg/unit because both laptops and desktops 
are included; and 2) The summary of the volume of these five types of e-waste covered 70% of 
the total amount of China‘s domestic e-waste (for more details about the category of China‘s e-
waste, see Appendix I). The upper and lower range of the amount of domestically generated e-
waste is shown in Figure 4.1. Over the five years between 2010 and 2015, a minimum total of 20 
million tonnes and a maximum total of 29 million tonnes of e-waste was generated domestically 
in China.  
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Figure 4.1 The upper and lower range of the amount of domestically generated e-waste, from 
2010 to 2015
2
 
The COMTRADE data show that, from 2010 to 2015, the total amount of China‘s WPBs 
importation is 19,000 tonnes. The real amount of the illegal e-waste importation of China may be 
much bigger than this number for two main reasons. First, the COMTRADE data only catch a 
narrow range of primary batteries and other electric accumulators (e.g., capacitors), and do not 
include most heavy types of e-waste. A large amount of China‘s illegally imported e-waste is 
wasted TVs, microcomputers, printers, and others (e.g. the Basel Action Network tracked 48 
used electronic devices transferring from the U.S to China, 19 are printers, 3 are CRT monitors 
and 26 are LCD monitors; see BAN, 2016.). It is very likely that the primary batteries and elec-
tric accumulators are lighter than other types of e-waste. For example, a printer is normally 
around 10 kilograms. A game console battery can be around 100 grams, and other types of bat-
teries like phone batteries are even lighter. A printer can be 100 times heavier than a game con-
sole battery. Even though the percentage of WPBs making up China‘s total e-waste importation 
                                                          
2 The change between 2011 and 2012 was most likely a reflection of how data are collected as a consequence of policy changes as opposed to 
changes in the actual volume of e-waste being generated. 
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is unknown, considering that WPBs are only one type of e-waste among more than one hundred 
others, and that they are very light compared to other types of e-waste, it is reasonable to assume 
that the share of that trade represented by WPBs is very low.  
Second, if only the trade of WPBs is considered, it is still very possible that the volume of 
this trading is underestimated. The COMTRADE data set misses all unreported trade. If illegal 
trade is a big problem for the government, it is very likely that a large amount of illegal trade is 
not reported. The true amount of China‘s importation of WPBs could be much higher than the 
data provided by this database, though this point is tempered by the fact that the COMTRADE 
data do show trade to China after 2000, which means at least some illegal trade is captured by 
these data. It remains reasonable to estimate that the true volume of WPBs imported by China is 
much larger than the data recorded by the COMTRADE database.  
With the data limitations discussed above, I cannot judge for certain which source, domestic 
or imported, contributed larger amount of e-waste to China. It is very possible that the volume of 
the domestic e-waste is bigger than the volume of imported e-waste, while it is also reasonable 
that the volume of imported e-waste is larger than the domestic generation. However, with the 
data limitations I can still draw the conclusion that both the volumes of domestic e-waste and 
imported e-waste are big, and thus neither of them are problems which should be ignored by pol-
icy makers.  
  Legislative Control Concerning E-waste Problems in China 4.3    
In response to its e-waste problems, China has promulgated many pieces of legislation. The-
se legislative documents are focused on two different objects: domestically generated e-waste 
and imported e-waste. That is to say, China‘s e-waste legislation can be analyzed from three as-
pects: 1) legislation concerning the domestic e-waste problem, 2) legislation focusing on banning 
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the importation of e-waste, and 3) policy responses concentrating on e-waste already smuggled 
into China. In this section, only the federal policy will be analyzed. 
4.3.1 China’s Legislation System Concerning Domestic E-waste Problem 
To address its e-waste problem, the Chinese government has built an e-waste regulation sys-
tem. As shown in Figure 4.2, this system is supported by different types of technical policies, 
administration measures, regulations, and other documents. Nearly every stage of the life cycle 
of e-waste, namely production & importation, consumption, collection, transportation and dis-
posal, is regulated. In this system, different features are highlighted. They include: 
1) Catalog. The catalog of e-waste that should be regulated by this system, as well as the 
name and code applied to the imported electrical and electronic products (General Admin-
istration of Customs of the People‘s Republic of China, 2012; National Development and 
Reform Commission of the People‘s Republic of China et al., 2015).   
2) Multiple-channel Collection. The application of a multiple-channel collection system is 
encouraged to meet requirements from government agencies, organizations and house-
holds in the process of e-waste collection (Environmental Protection Agency of the Peo-
ple‘s Republic of China, 2006). Furthermore, rules for trading used electric products, and 
for packaging and storing e-waste to avoid the possible release of hazardous materials into 
the environment are also provided (Environmental Protection Agency of the People‘s Re-
public of China, 2006; Ministry of Commerce of the People‘s Republic of China, 2013). 
3) Centralized Disposal. According to China‘s legislation, e-waste should be collected and 
disposed of by licensed companies with large disposal capacities. Many Chinese National 
Standards are issued to guide the disposal processes of these companies to make sure that 
their activities meet China‘s environmental standards. For example, there are requirements 
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provided by the Chinese National Standards for disposing of different types of e-waste, 
like desktop microcomputers, portable microcomputers, printers, copiers, plasma TVs, 
LCD TVs, and CRT TVs (China household electrical appliances research institute, 2016).    
4) Planning. All the Chinese provincial level governments are required to develop plans for 
the e-waste disposal industry to supervise and support its development and prevent the po-
tential environmental degradation it may cause (Ministry of Environmental Protection of 
the People‘s Republic of China, 2010e).  
5) Licensing. E-waste disposal companies have to get a license to engage in the e-waste dis-
posal industry. To get this license, a company should have several qualifications: 1) proper 
e-waste disposal workshops, storage sites, disassembling equipment, supporting infor-
mation management system, and pollution control facilities; 2) equipment suitable for e-
waste disposal: sorting and packing equipment, transport vehicles, handling equipment, 
compression packing equipment, special containers, central monitoring equipment, meter-
ing equipment, emergency response equipment, and other related equipment; 3) an envi-
ronmental management system, including an alternate plan for e-waste that cannot be dis-
posed of, along with another plan for environmental incidents; and 4) professional and 
technical personnel focusing on environmental quality, safety, and protection (Ministry of 
Environmental Protection of the People‘s Republic of China, 2010c).  
6) Subsidy System. This subsidy system is based on the e-waste processing fund. This fund 
is collected from the producers and importers of new electrical and electronic products by 
the State Administration of Taxation of the People‘s Republic of China (State Administra-
tion of Taxation of the People‘s Republic of China, 2012). Moreover it is required to be 
used for 1) subsidizing the cost of disposing of e-waste, 2) building an information system 
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for e-waste collection and disposal, and 3) running this fund (State Administration of Tax-
ation of the People‘s Republic of China, 2012). 
 
Figure 4.2 The System of China‘s E-waste Disposal Policies (Solid Waste Management Centre 
of Ministry of Environmental Protection of the People‘s Republic of China, 2013)   
All licensed e-waste disposal companies have to establish an e-waste information collecting 
and submitting system to collect and report information about the collection, storage, disposal 
and environmental impact information of different types of e-waste (Ministry of Environmental 
Protection of the People‘s Republic of China, 2010a). On the other hand, the government is re-
quired to supervise the behavior of the e-waste disposal companies. The provincial level envi-
ronmental protection departments are required to evaluate the companies‘ qualification, issue the 
e-waste disposal licenses to them (Ministry of Environmental Protection of the People‘s Repub-
lic of China, 2010c), and supervise their daily activities (Ministry of Environmental Protection of 
the People‘s Republic of China, 2015b). China‘s federal level environmental protection depart-
ment and the provincial environmental protection departments are both required to audit the e-
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waste process fund to prevent fraud and false accounting (Ministry of Environmental Protection 
of the People‘s Republic of China, 2010d).  
Under this e-waste disposal policy system, as of 2017, China has 109 licensed e-waste dis-
posal companies (E-waste Disposal Information System of China, n.d.), whose disposal capacity 
is big enough to dispose of China‘s domestic e-waste formally. From 2013 to 2015, only five 
types of e-waste were regulated by the government, namely TVs, washing machines, refrigera-
tors, microcomputers, and air conditioners. In 2013, 2014 and 2015, the disposal capacity of the 
formal disposal industry was 111.9, 133.5 and 140 million units, respectively (Ministry of Envi-
ronmental Protection of the People‘s Republic of China, 2014; 2015a; 2016), while the e-waste 
generation was 114.3, 135.8 and 152.7 million units, respectively (Ministry of Commerce of the 
People‘s Republic of China, 2015; 2016). Therefore, if all the domestic e-waste was collected, 
98%, 98% and 92% percent of the domestic e-waste could be disposed by government accepted 
methods in these three years, respectively.  
In reality, this disposal capacity is not being fully utilized. In 2013, 2014 and 2015, 41.4, 
70.4 and 76.2 million units of domestic e-waste are disposed of formally, respectively (Ministry 
of Environmental Protection of the People‘s Republic of China, 2014; 2015a; 2016), which only 
amount to 37%, 52.7% and 54.5% of China‘s formal e-waste disposal capacity in each year. 
These low collection rates result from the strong role of the informal e-waste collection and dis-
posal sector (because they offer higher price or better service or other reasons) (Gu et al., 2016). 
Therefore, in China, the amount of e-waste handled formally is significantly below the formal 
disposal capacity, and the Chinese government has more than enough facilities to dispose of its 
domestic e-waste. 
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Figure 4.3 Comparison of China‘s abandoned house hold e-waste, formally disposed e-waste and 
capacity of formal e-waste disposal industry  
SOURCE: Annual report of comprehensive Utilization of Resources in China (2012); Annual 
report of comprehensive Utilization of Resources in China (2014); China‘s Renewable Re-
sources Recycling Industry Development Report (2015); China‘s Renewable Resources Recy-
cling Industry Development Report (2016); National large and medium-sized municipal solid 
waste pollution prevention and control annual report (2014); National large and medium-sized 
municipal solid waste pollution prevention and control annual report (2015a); National large and 
medium-sized municipal solid waste pollution prevention and control annual report (2016); cal-
culation by the author. 
 
The analysis above illustrate that the Chinese government has already built a legislative sys-
tem as well as enough facilities to dispose of its domestic e-waste. The behavior of nearly every 
stakeholder involved in the life cycle of e-waste, such as the producers, importers, retailers, the 
consumers, and the e-waste companies are all well regulated. Despite the fact that this system is 
not effective enough to solve its domestic e-waste problem (e.g., the percentage domestic e-
waste disposed of formally is only around 50%), the Chinese government has made great effort 
trying to solve its domestically generated e-waste problem. 
4.3.2 Legislative Control Focusing on Banning the Importation of E-waste 
At the present time, the importation of e-waste is completely illegal in China. The Chinese 
government has been trying to control the importation of e-waste since 1994 (Environmental 
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Protection Agency of the People‘s Republic of China, 1994), and has forbidden its importation 
since 2000 (Environmental Protection Agency of the People‘s Republic of China et al., 2000). In 
2008, the Chinese government published a catalog of e-waste forbidden from importing (Envi-
ronmental Protection Agency of the People‘s Republic of China et al., 2008). This catalog was 
adjusted in 2009 (Ministry of Environmental Protection of the People‘s Republic of China et al., 
2009), and remains in effect at the time of writing (see Table 4.3 and Ministry of Environmental 
Protection of the People‘s Republic of China et al., 2015).  
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Table 4.3 E-waste Listed in the ―Catalog of Solid Waste Forbidden from Importing‖ (Ministry of 
Environmental Protection of the People‘s Republic of China et al., 2009) 
Serial 
number 
Trading 
Code 
Name Abbreviation 
10. Waste Batteries 
67 
8548100
000 
Waste and Scrap of primary batteries and electric accumulators; 
spent primary cells, spent primary batteries and spent electric ac-
cumulators 
Battery waste and 
waste batteries 
11. Waste mechanical and electrical products and equipment; and their parts without sorting, demolition 
parts, broken pieces, smashed pieces 
68 
8469-
8473 
Waste printers, copiers, fax machines, typewriters, computing ma-
chines, computers and other waste automatic data processing 
equipment and other waste office electrical and electronic products 
Waste computer 
equipment, and waste 
office electrical and 
electronic products 
69 
8415, 
8418, 
8450, 
8508-
8510, 
8516 
Waste air conditioners, waste refrigerators and other refrigeration 
equipment, waste washing machines, waste washers, waste micro-
wave ovens, waste rice cookers, waste vacuum cleaners, waste 
electric water heaters, waste carpet cleaners, waste electric knives, 
waste hairdressing machine, waste hair washing machine, waste 
brushing machine, waste shaving machine, waste massage equip-
ment and other waste body care equipment, . 
Waste Household 
Electrical Appliances 
70 
8517, 
8518 
Waste telephone, waste network communications equipment, waste 
microphones, waste speakers and other waste communications 
equipment 
Waste communication 
equipment 
71 
8519-
8531 
Waste video equipment and waste radio and waste television 
equipment and waste signal devices, such as radio recorders, video 
recorders, laser disc players, camcorders, camcorders and digital 
cameras, radios, televisions, monitors, displayers, signaling devices 
Waste audio-visual 
products, radio and 
television equipment, 
and signal devices 
72 9504 Waste game consoles Waste game consoles 
73 8539 
Waste fluorescent tubes; waste discharge tubes, including sodium 
and metal halide tubes; and other lighting equipment or lighting 
emission or control equipment 
Waste lighting equip-
ment 
74 
8532-
8534, 
8540-
8542 
Waste capacitors, waste printed circuit, waste hot tubes, waste 
CRT, waste cathode ray tube or photocathode, waste diodes, waste 
transistors and other waste semiconductor devices; integrated cir-
cuits and other waste electrical and electronic components 
Waste electrical and 
electronic components 
75 
9018-
9022 
Waste medical equipment and waste ray equipment 
Waste medical equip-
ment and waste ray 
equipment 
76 
84、
85、90 
Other waste mechanical and electrical products and equipment 
Other waste mechani-
cal and electrical 
products and equip-
ment 
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4.3.3 Managing E-waste Already Smuggled into China 
The Chinese government has forbidden the importation of e-waste completely, but my re-
search reveals that this policy of bans on imports appears not to be working well and that large 
amounts of e-waste are still smuggled into China every year (more details, see Section 4.2.2). 
Meanwhile, the Chinese government takes no action on managing waste already smuggled into 
China. In China‘s e-waste legislation system, e-waste already smuggled into China is largely ig-
nored. There are only legal documents that forbid e-waste already smuggled into China to enter 
China‘s formal e-waste disposal system. For example, the ―Administration Measures for Circula-
tion of Used Electric Products‖ referred to smuggled e-waste with one sentence, where it ―[for-
bids] the collecting of smuggled used electronic products‖ by formal collectors (Ministry of 
Commerce of the People‘s Republic of China et al., 2013).  
However, the volume of the e-waste already smuggled into China is too large to be ignored. 
Actually, it may be equal to the amount of the domestic e-waste (for more details, see Section 
4.2.3). Ignoring this segment of the e-waste stream makes it an environmental threat. Unlike e-
waste generated in China, which is taken care of by a controlled system (for more details, see 
Section 4.3.1), every single piece of e-waste smuggled into China will go into an informal e-
waste disposal industry. In this industry, some of the lucky ones will be refurbished and sold as 
fake new products, while a large amount of them will be processed for material recovery and 
disposed of by informal methods, such as open burning and acid melting, which causes substan-
tial release of hazardous substances into the environment.  
All the actions the Chinese government takes towards the smuggled e-waste is a ban, which 
has not been replaced for quite a long time (for more details, see Section 4.3.2). It is supported 
by evidence from different sources that this import ban policy is not working well (for more de-
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tails, see Section 4.2.2). This ban policy appears to be only coverage for the government to say 
that it has worked on the e-waste importation problem to protect the environment. China will still 
suffer from environmental problems caused by the informal e-waste disposal. Since the e-waste 
has already being imported, China needs to do a better job of enforcing domestic environmental 
laws to manage e-waste that has already been smuggled into the country. 
 Conclusion 4.4    
Based on the analysis about the volume of China‘s e-waste and the action the Chinese gov-
ernments takes on it, I suggest that China‘s e-waste problem can be understood as two separate 
but related stories. One story is about China‘s domestically generated e-waste. The volume of 
this generation is large and growing. Over five years from 2010 to 2015, the summation of Chi-
na‘s domestically generated e-waste ranged from 20 million tonnes to 29 million tonnes, with 
annual rates of increase ranging from 4% to 15.8%. However, the domestic e-waste is not uncon-
trollable. China has successfully built a regulation system to control it. Under this system, more 
than half of China‘s domestic e-waste is disposed of by methods that meet China‘s environmen-
tal standards. Moreover, if collected, China‘s formal e-waste disposal industry has the ability to 
dispose of more than 90% of its domestically generated e-waste. Even though problems still exist 
(e.g., low formal collection rates), we can still draw the conclusion that the Chinese government 
has put great efforts into trying to control its domestic e-waste problem, and that this problem is 
being addressed.  
The other story is about China‘s imported e-waste. The volume of e-waste already smuggled 
into China is very large and cannot be ignored. China‘s policy approach toward the importation 
of e-waste is a trade ban. The Chinese government has banned the importation of e-waste since 
2000, and the catalog of e-waste being forbidden from importing is provided in 2008. This ban 
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policy has not been replaced for nearly ten years, and even China‘s recent filing with the WTO 
has only mentioned e-plastic, but not e-waste more generally (Staub, 2017; Elliott, 2017). The 
ban policy appears to be not working well, which is supported by evidence coming from differ-
ent sources. This smuggled e-waste is being forbidden to enter China‘s formal e-waste disposal 
system. As a consequence, every piece of e-waste already smuggled into China will end up in the 
informal e-waste disposal industry. In this industry, large amount of e-waste will be processed 
for material recovery and disposal using methods like open burning or acid melting and become 
threats both to the environment and to public health. It is possible that China‘s policy focusing 
on the imported e-waste can only succeed in the limited sense that the government can tell peo-
ple that it has made effort to prevent the import of e-waste.  
Comparing these two stories, we can see that, in China, the volumes of the e-waste coming 
from two different sources are both too big to be ignored. The Chinese government has put great 
efforts into solving its domestically generated e-waste problems. Meanwhile, in China, a large 
amount of imported e-waste is still out of control and being disposed of informally. Furthermore, 
the Chinese public as well as their government will still have to suffer environmental problems 
brought by both the formal and the informal e-waste disposal sectors. Therefore, the Chinese 
government still needs to do a better job to enforce its existing environmental laws.  
 
 
 
 
61 
 
CHAPTER  5.      CONCLUSIONS 
Along with the development of electronic technology, electrical and electronic equipment 
has infiltrated into every aspect of our lives, and created substantial waste problems. These prob-
lems have been popularized as e-waste and received increasing attention. This thesis examined 
three different aspects of the e-waste problems: 1) the differences in how e-waste is defined and 
the possible effects of those differences, 2) how the pattern of global trade of e-waste changed 
over time, especially the characteristics this pattern has demonstrated under different country 
categorization criteria, and 3) China‘s e-waste problems and policies.  
In this chapter, I will summarize my analysis of the three different aspects of e-waste prob-
lems. Then, I will discuss the contribution of this thesis. The third section of this chapter will ex-
amine the limitations of this study. Drawing from the limitations, the fourth part of this chapter 
will provide suggestions for future research.  
 Summary and Contributions 5.1    
This thesis can be divided into three parts. The first part is about the differences of e-waste 
definitions from different sources, and focuses on two research questions: what are the differ-
ences among these e-waste definitions? How do these differences of definition matter? To an-
swer these questions, I searched e-waste definitions from legislative documents related to e-
waste from territories all over the world. All such documents in English or Chinese were collect-
ed and analyzed from the StEP e-waste world map. Among these documents, some of them pro-
vide an explicit definition of e-waste, while others provide only an implicit definition. Among all 
of these documents, some 12 different types of e-waste definitions are found, ranging from defi-
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nitions applied by multiple countries (e.g. the e-waste definitions from the EU) to definitions 
used by one Canadian province.  
After examining the information from these legislative documents, especially the 12 differ-
ent types of explicit e-waste definitions, I find that they are different in two aspects: 1) the ap-
proaches and restrictions to defining the covered equipment, and 2) the criteria to identify specif-
ic equipment as electronic waste. In addition, among all the e-waste definitions, there are three 
routes to defining their covered equipment: 1) through reference to the energy used by the 
equipment, 2) through a description of the components of this equipment, or 3) through a specif-
ic list of devices (e.g., TVs, air conditioners, or cell phones). Besides these three routes, many, 
but not all e-waste definitions set further restrictions on what counts as e-waste by distinguishing 
what systems equipment does or does not belong to (e.g., excluding part of end-of-life vehicles), 
through the size of equipment (e.g., excluding equipment with specified screen dimensions), or 
through the sources of the equipment (e.g., excluding medical devices). Moreover, different cri-
teria are applied to determine when the covered equipment becomes waste. Some of the criteria 
are related to the conditions of the covered equipment, like whether an item loses its originally 
designed functionality, whether it is useful, or whether it is still accepted by the market. Some of 
the criteria are not related to the conditions of this covered equipment, like the consumer‘s action. 
Due to this great discrepancy, no unified e-waste definition is found to be capable of presenting 
all the e-waste definitions from all over the world, and no type of e-waste is found to be qualified 
to represent e-waste as a whole. Without a unified e-waste definition, studies about comparison 
of e-waste volumes or management systems among different territories will remain difficult. 
Therefore, I propose that any e-waste studies with multiple countries should pay attention to the 
differences of e-waste definitions from different countries. 
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 Even though only three approaches are used to define the covered equipment, and several 
types of criteria to define when this equipment becomes waste, they provide a source of diversity 
on what should be considered as e-waste. The diversity in the e-waste definitions, even in the 
same area, lead to differences in the volumes and compositions of the e-waste issue. For example, 
a country considers refrigerators and washers as e-waste will face different e-waste problems if it 
does not consider these two types of waste equipment e-waste. On one hand, these differences 
will determine the nature of the e-waste issue, whether it is a serious problem with potential haz-
ardous threats, or just a phenomenon with little effect on society. On the other hand, with these 
differences, the producers, sellers, and previous consumers of the covered equipment will all be 
different. The parties who should be responsible for this e-waste problem, who should be regu-
lated to effectively collect e-waste, and who should be provided resources for e-waste disposal 
will all be different, depending on how e-waste is defined, the route(s) by which it is identified as 
waste, and any criteria used to include or exclude particular classes of equipment. In short, defi-
nitions matter in that they construe e-waste as a particular type of problem depending on what 
counts as such waste. Taken together, the wide variety in definitions of e-waste shows that e-
waste, like other forms of waste, has no natural definition, and thus it presents policy makers 
with an indeterminate problem (Wynne, 1987). 
The second part of this thesis examined the pattern of the global trade of e-waste concentrat-
ing on two research questions: 1) how has the pattern of global trade of e-waste changed over 
time, and 2) what characteristic trade patterns emerge under different country categorization 
methods? To answer these two questions, I applied a proxy data analysis method using data from 
the United Nation‘s COMTRADE database for waste and scrap of primary batteries, electric ac-
cumulators, spent primary batteries, and spent electric accumulators. Analyzing these data I 
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found that the total international trade volume of at least certain types of e-waste has grown re-
markably in the last 20 years, and a small number of trade transactions account for the bulk of 
total trade volume. 
To investigate the characteristics of different economic zones shown in the process of inter-
national e-waste trade, I divided all the countries in the world into seven economic zones based 
on categories used by the World Trade Organization (WTO): Africa, Asia-Pacific, Common-
wealth of Independent States (CIS), Europe, Middle East, North America, and South and Central 
America (World Trade Organization, 2015). After this division, it is demonstrated that, in most 
years, more than 80% of the international trade of the WPBs was intra-regional trade. Particular-
ly, major contributors of this trading, namely Asia-Pacific areas, Europe, and North America, 
maintained a high proportion of intra-regional trade. Other regions, namely Africa, CIS, Middle 
East and South/Central America, show a shift in trade orientation over time from internal orien-
tation to external orientation. 
I also examined the effect on our understanding of the international trade in e-waste of using 
two different country classifications of developing and developed countries to organize the data. 
These two classification systems were that for the Basel Convention and for the World Trade 
Organization (WTO). In the Basel scheme, the list is defined by an annex called Annex VII, An-
nex VII classifies developed countries as the OECD, the EU and Liechtenstein (Basel Conven-
tion, 2017), and developing countries as the others. The WTO categories defined the developed 
economies as North America (except Mexico), the European Union, the European Free Trade 
Association (EFTA, includes Iceland, Liechtenstein, Norway, and Switzerland), Australia, Japan 
and New Zealand, and developing economies as others (World Trade Organization, 2015).  
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Different results can be obtained using the same data set but different country classifications. 
Under the Basel Convention categorization scheme, the WPBs is mostly traded between devel-
oped countries, the amount of the transfer of e-waste from developed countries to developing 
countries is very small, and the trading from developing countries to developed countries is 
thriving as a new phenomenon. Under the WTO classification standard, the amount of the trans-
fer of e-waste from developing countries to developed countries is big and growing. These find-
ings point to a broader problem than the specifics of either the Basel Convention or the WTO. It 
means not only the category of the e-waste but also the category of the countries make this e-
waste problem another story, and that the international trade of e-waste is a fundamentally inde-
terminate problem (more generally, see Wynne, 1987). 
The third part of this study is about China‘s e-waste problems and solutions. It considers the 
question of the relative importance e-waste from importation to China versus domestic genera-
tion, and whether the Chinese government‘s solutions to its e-waste problems are effective. To 
examine these issues, the volume of China‘s e-waste and China‘s e-waste policy were compre-
hensively analyzed. China‘s e-waste comes from two sources: domestic generation and importa-
tion. Using data for wasted TVs, refrigerators, washing machines, air conditioners and micro-
computers, I found that the volume of China‘s domestic e-waste is large and growing. Over the 
five years between 2010 and 2015, a minimum total of 20 million tonnes and a maximum total of 
29 million tonnes of e-waste were generated domestically in China. There are no precise data 
about China‘s e-waste importation, although I was able to make estimates by drawing on the 
COMTRADE data, research reports, and news articles. The COMTRADE data indicate that, 
from 2010 to 2015, the total amount of China‘s WPBs importation is 19,000 tonnes. Considering 
that the COMTRADE data set misses all unreported trade, and that these data ignores most types 
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of China‘s illegal imported items (like wasted TVs), it is reasonable to assume that the actual 
size of the e-waste importation in China is also big. That is to say, imports of e-waste to China 
and domestically generated e-waste are both significant problems in China.  
The legislation from the Chinese government is analyzed as China‘s solution to addressing 
its e-waste problems. China‘s provincial and lower level policies are made according to federal 
policy. Accordingly, only federal legislation was analyzed. My analysis shows that the Chinese 
government treats domestic e-waste and illegally imported e-waste as distinct problem. On one 
hand, China has successfully built a regulation system to control its domestically generated e-
waste. The catalog of e-waste that should be controlled is provided. The e-waste listed in this 
catalog is required to be disposed of by industrial scale disposal companies. These companies are 
required to get a license to operate. A subsidy system is built to support the running of formal e-
waste disposal companies. Different levels of Chinese government are required to supervise the 
system. Under this system, more than half of China‘s domestic e-waste is disposed of by meth-
ods that meet China‘s environmental standards. Moreover, if collected, China‘s formal e-waste 
disposal industry has the ability to dispose of more than 90% of its domestically generated e-
waste. In other words, even though the formal system is operating below capacity, we can still 
draw the conclusion that the Chinese government has put great efforts into trying to control its 
domestic e-waste problem, and that this problem is being addressed. On the other hand, China‘s 
policy approach toward the illegal importation of e-waste is a trade ban. This ban policy has not 
been replaced for nearly ten years. Even the country‘s recent filing with the WTO to refuse im-
ports of what it calls ‗foreign garbage‘ have uncertain consequences for the import of e-waste 
since that filing covers some materials (particularly plastics) that relate to e-waste, but not e-
waste itself. The smuggled e-waste is being forbidden to enter China‘s formal e-waste disposal 
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system. As a consequence, every piece of e-waste already smuggled into China is out of the con-
trol of the government and will end up in the informal e-waste disposal industry. In this industry, 
a large amount of e-waste will be disposed of by methods like open burning or acid melting and 
become threats both to the environment and public health. Therefore, even with the great effort 
the Chinese government has made to solve its e-waste problems, China‘s environmental prob-
lems caused by e-waste still continue. This finding can give the Chinese government a new per-
spective to enhance its existing environmental laws, in which not only the domestically generat-
ed e-waste but also the smuggled e-waste should be considered. 
 Limitations of the Study 5.2    
There are limitations on all three parts of this study. The analysis of the differences of the e-
waste definitions is limited by the fact that there is no case study supporting it. I collected docu-
ments related to e-waste to analyze the differences of the e-waste definitions. Therefore, all the 
differences I find are based on literal analysis of the texts, and their influences are simply derived 
from the words of the documents. A case study of how these legislative documents are actually 
put into practice could more fully investigate the reason for the existence of the differences in e-
waste definitions and the influence of these differences. Such a case study could answer ques-
tions such as the following: Where do the differences of e-waste definitions come from？ How 
significant is the e-waste problem deemed to be in jurisdictions with e-waste legislation? Wheth-
er the responsible parties and solutions to e-waste problems are different with different defini-
tions; and whether the attitude of the government can influence the awareness of the public. Fur-
thermore, this influence can also be analyzed in relation to their policy implementations.  
 The limitations of the study of the pattern of the global trade of e-waste mainly lie on the 
limitations of data quality. On one hand, only international trade data recorded by the 
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COMTRADE database are applied. Besides the trading recorded by the COMTRADE database, 
an unknown amount of e-waste trading is illegal and without any relevant statistical data. There-
fore, the results of this thesis might only catch part of the whole story, and if the data about the 
illegal e-waste trading is considered, the results may be different. On the other hand, the WPBs 
data analysis presents only one type of e-waste. Different types of e-waste have different charac-
teristics, as their weight, structure, and materials are all different. These different types of e-
waste required different disposal methods, and accordingly, the reason for their international 
trading are also different. Therefore, the analysis provided by this thesis might only present the 
story of the international trade of e-waste from the aspect of WPBs rather than e-waste as a 
whole, and if other types of e-waste are included, this analysis might produce different results.  
The limitations of the analysis of China‘s e-waste problems and solutions mainly lie on two 
points: 1) no data are available for the e-waste smuggled into China, and 2) this study fails to 
take the provincial and lower level policies into account. When analyzing the volume of e-waste 
already smuggled into China, I applied an estimation method. The e-waste data from the 
COMTRADE database are used as the basis for the estimation. Several general reasons are pro-
vided about why it is reasonable that the actual volume of this trading can be around 1000 times 
bigger than the volume of China‘s recorded importation of WPBs. These reasons are that the 
COMTRADE data misses all unreported trade of WPBs, and that other types of e-waste other 
than WPBs are not considered. Consequently, a very simple result is generated that the volume 
of the smuggled e-waste is as large as China‘s domestic e-waste. More detailed questions about 
this illegal importation are still waiting to be answered, like what accounts for the growth of 
trade in WPBs; what are the channels for the smuggling of e-waste into China; what are the po-
tential explanations for the failure of China to ban the illegal import of e-waste. If data of e-waste 
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already smuggled into China is available, this research can generate a more detailed recommen-
dation to Chinese policy makers. Besides the limitation of insufficient data, this research is also 
limited by the scope of the analyzed policy. In this study, only federal legislation is analyzed for 
the reason that provincial and lower level policies are made according to the federal policy. 
However, when examining China‘s provincial and lower level e-waste policies, I find that many 
ordinances related to e-waste from local government, which should be made according to the 
federal documents, are actually violating them. If these ordinances are also included, this re-
search will be enriched.  
 Suggestions for Future Research 5.3    
This thesis suggests four possible directions for future research. First would be research 
based on a case study of how e-waste legislation is actually implemented and enforced combined 
with further investigation of the differences and influences of that e-waste definitions make. This 
case study could be conducted to investigate the reason and the influences of the differences of e-
waste definitions mentioned in Section 2.3. The possible influences of the e-waste definition, 
namely the nature of the e-waste issue, the responsible parties, the possible solutions, and the at-
titude of the government as well as the public towards this issue could all be explored by the case 
study. Furthermore, the mechanism of how the e-waste definition influences the policy imple-
mentation could also be explored.  
The second direction of possible future research is improving the data quality used in the 
analysis of the pattern of the global trade. There are two different ways to improve these data. 
The first way is to improve the data quality on the international trade of the WPBs. Mathematic 
modeling methods could be used to process the data from the COMTRADE database to improve 
the data accuracy, and a survey method could be applied to complement the information about 
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illegal trading of WPBs that are not recorded by the COMTRADE database. The second way is 
finding ways to collect data about the international trade of other types of e-waste. When I con-
ducted this research, I found that collecting appropriate data to demonstrate the international 
trade trends of e-waste was very difficult, and therefore only the data about the trading of WPBs 
were applied. If new methods of exploring data of international trade of other types of e-waste 
are developed, this scarce data problem could also be addressed.  
The third direction of possible future research is conducting a case study in China. When 
examining China‘s e-waste problems and solutions, I find that many levels of local government 
published ordinances related to e-waste that violate the e-waste laws from the federal govern-
ment. It is possible that this phenomenon developed because the informal e-waste disposal indus-
tries also creates jobs, thus the local government tries to protect them. A case study could further 
investigate the reasons and the results of this phenomenon, and explore features of ordinances 
related to e-waste from China‘s local government, which will enrich the analysis about policy 
approaches to e-waste in China investigated in this thesis. Moreover, the case study can also col-
lect information about the volume of the e-waste already smuggled into China. 
A fourth direction of possible future research is conducting similar research about e-plastic. 
China has banned the importation of some kinds of wastes, including e-plastics by the end of 
2017 (Staub, 2017; Elliott, 2017). It is very possible that with the banning of the importation of 
e-plastic, the illegal importation will thrive, and the e-plastic will face a similar situation as e-
waste. If this research was pursued, topics of possible future research could be a comparison of 
the volumes of smuggled e-plastic and China‘s domestic e-plastic, the analysis of China‘s poli-
cies concentrating on the e-plastic problems, and a case study about informal e-plastic industries.        
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APPENDIX I 
Catalogue of Waste Electrical and Electronic Products for Disposal in China (National Development and 
Reform Commission of the People’s Republic of China, 2014) (translated) 
No. Category Product Range 
1 Refrigerator 
Refrigerator-freezers (cabinet), freezers (cabinet), refrigerated 
box (cabinet) and other cold insulation boxes consumpting en-
ergy for refrigeration system.(Volum≤800L) 
2 Air Conditioners 
Overall air conditioner (window unit, wall type, .), split air con-
ditioners (split wall, split unite, .), multi-split air conditioner 
and other air conditioner with cooling capacity less than 
14000W. 
3 Range Hood 
Deep suction and exhaust hood, European tower suction hood, 
side suction suction hood and other electric appliances installed 
in the upper part of the stove forcollecting and disposal of con-
taminated air. 
4 Washing Machine 
Loading washing machine, drum type washing machine, stirring 
type washing machine, dryer and other appliances rely on the 
mechanical action to wash clothes (including drying function, 
and drying volume ≤10Kg) . 
5 
Electronic Water 
Heater 
 Storage type electric water heaters, fast heat water heaters and 
other appliances that convert electrical energy into heat energy 
and transfer heat energy to water to produce water at a certain 
temperature (capacity ≤500 liters). 
6 Gas Water Heater 
Transfer the heat to the cold water through the heat exchanger 
by means of combustion heating to achieve the purpose of pro-
ducing hot water (heat load ≤ 70kw). 
7 Printer 
Laser printers, inkjet printers, dot matrix printers, thermal print-
ers, and other devices that work online with computers or use 
cloud printing platforms to convert digital information into text 
and images and output them in hardcopy, including print-based 
mathineswith other functions(printing format <A2, printing 
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speed ≤ 80 / min). 
8 Copyer 
Electrostatic copiers, inkjet copiers and other equipment that 
produces copies using a variety of different imaging processes, 
including copy-based equipment with other functions (print 
format <A2, printing speed ≤80 sheets / min). 
9 Fax Machine 
Applying of scanning and photoelectric conversion technolo-
gies, the communication terminal equipment convert the text, 
graphics, photos and other still images into electrical signals 
and sent out; and receive electrical signals and convert back in-
to a copy, including fax-based devices with other functions . 
10 TV Set 
Cathode ray tube (black and white, color) TV, Plasma TV, LCD 
TV, OLEDTV, rear projection TV, mobile TV receiving terminal 
and other terminal equipment for receiving the signal and re-
store the image and sound. 
11 Monitor 
Image output devicewhich apply the display device as the 
core(excluding the tuner), like cathode ray tube (black and 
white, color) monitors, LCD monitors, .  
12 Microcomputer 
Desktop microcomputer (all in one PC included) and portable 
microcomputers (including PDAs) and other information trans-
action processing entity. 
13 
Mobile Commu-
nication Handset 
Devicessend or receive sound or image signals between two 
locations through the cellular network of electromagnetic 
waves, like GSM handsets, CDMA handsets, SCDMA handsets, 
3G handsets, 4G handsets, PHS and other handheld. 
14 Telephone  
PSTN ordinary telephone, Internet telephone (IP telephone), 
special telephone and other communications equipment Which 
canconvert sound energy and electronic energy. 
 
